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Ben and Mary Shaub, 1961.

This volume is dedicated to

and Mary Shaub
Benjamin Martin Shaub (January 12, 1893 - March 23,
1993) and Mary Sumner Church Shaub (b. March 30, 1913)
greatly contributed to the current volume. Together, Ben and
Mary visited, researched, and wrote about Maine pegmatites.
Ben Shaub was also Professor of Geology at Smith College
in Northampton, Massachusetts. He began teaching there in
1931 and he retired in 1958. He served in both world wars. During his career, Ben published over 100 articles on mineralogy
and geology. He is well-known for his studies on uraninite and
his participation on the Committee for the Measurement of Geologic Time during the l 930's and l 940's. His "On the Origin of
Some Pegmatites in the Town of Newry, Maine" is still read and
he published his last book, The Origin of Agates, Thundereggs
and Other Nodular Structures, at age 96.
Mary Shaub has a master of arts degree in geology and has
authored articles on Maine and New England geological and
mineralogical occurrences, as well as on ornithological and botanical topics. She is also a renowned nature and darkroom photographer. In her career, she has enjoyed positions at Wellesley
College, Wheaton College, and the American Institute of Mining
and Metallurgical Engineers. Her photographic work has been
presented in special exhibits throughout the northeastern United
States and has been widely published in numerous scientific and
natural history articles, field guides, Time-Life nature series
books, and most recently Treasures from the Earth. The World of
Rocks and Minerals. Mary's works on minerals, plants, and
wildlife are also exhibited in prominent permanent photographic
exhibits in the northeastern USA. The Shaubs have been active
in ornithological research and in the management of a bird-

banding station, and they have served as editors of the Evening
Grosbeak Survey News. Together, Ben and Mary published the
world's first mineralogical calendars in 1957 and 1958. The
spiral-bound desk calendars were profusely illustrated with their
work.
In the mid to late l 950's, Ben and Mary began to assemble
information for a history of gem and lapidary arts in Maine.
They were particularly impressed by Loren Merrill's activities as
an isolated lapidarist who did much to foster many of Maine's
gem cutters and enthusiasts. Ben and Mary sought out and
audio-taped many of the "old-timers" and located many unpublished photographs of gem miners and lapidarists. Their pioneering effort did much to preserve an historical treasure which
cannot be recovered today. The intervening generation of Maine
miners has lost the stories of their forebears and the living memory of their activities is virtually extinguished. The photographs
of significant Maine miners and lapidaries have been inherited
by families who are now much scattered and whose names are
anonymous to current observers.
Mary and Ben generously embraced the opportunity to see
their labors bear fruit and allowed their hard-found illustrations
to be used in this volume. Additionally, their trove of taped interviews will continue to be used in subsequent studies and an independent work, co-authored with them, is planned to incorporate
their research into book form so that the historical perspectives
they preserved will not be lost to Maine's lovers of history. Ben
and Mary preserved much information which would have now
been lost and for their efforts and friendship, this volume is
gratefully dedicated.

Gene Foard (right) at
Swamp #1 quarry, Topsham.

Gene Foard speaking with
Frank Perham, 1993 (top)
at Mount Mica, Paris.

Gene Foard with Yan King,
1994 (left) at Nevel quarry,
Newry.

In Memoriam

Gene Foord
Gene [Eugene Edward] Foord (November 20, 1946- January 8, 1998) loved the State of Maine. Although he spent the majority of his life outside of her borders, he always treasured his youthful summers
spent in Waterford, Maine. His life was transformed by his first visit to the tourmaline-bearing granite
pegmatite at Mount Mica in 1952 and Gene eventually completed a thesis on the famous tourmalinebearing Himalaya pegmatite at Mesa Grande, San Diego County, California. Most recently, Gene was
gratified to name two new minerals from Mount Mica: McCrillisite and Kosnarite. Through his pursuit
of scientific studies, Gene became internationally recognized as an authority on granite pegmatites, mineralogy, and geology. Gene authored or co-authored nearly two hundred scientific articles and many
books including Mineralogy of Colorado and Dana's System of Mineralogy.
In the mid-1980's, Gene enthusiastically volunteered to analyze and identify minerals for the proposed Mineralogy of Maine. His methodical work helped to clarify the identity and relationships of many
of Maine's minerals. He also began publishing articles on the origin of Maine's pegmatites.
Gene was a remarkable man who struggled against the obstacles life offered. In particular, Gene
was one of the first so-called "Rh babies" to have ever survived. Thanks to advances in medical technology discovered in the Second World War, blood transfusions saved his life although he was severely hearing impaired. Despite this handicap, Gene was fluent in English, German, Russian, and passably so in
French, Spanish, and Italian. He would also relate his adventure stories punctuated with Chinese, Portugese, Arabic, and other languages. His profound facility with language was particularly apparent high
in the mountains of Afghanistan where, through a translator, he was advising pegmatite miners about recovering useful minerals and began to learn and lip-read Urdu on the second day of the trip!
Gene's delight in meeting and working with people will always be cherished experiences for those
who knew him. This current volume contains some articles which Gene worked on, and at the time of
publication of this volume, many other diverse articles authored by him are awaiting publication in a wide
variety of the world's scientific journals. Gene received a number of awards and recognitions during his
lifetime and his memory will continue to emich us all.
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This volume came about through the reading of the mineralogical literature. Early in the researching of the descriptive mineralogy of Maine, it was realized that the various mineralogical
articles represented isolated clips of history. Sometimes the
early articles revealed a history which was different than the oral
tradition handed down among mineral and gem enthusiasts. A
second volume was planned to include these additional aspects
of Maine mineralogy. Various researchers and authors were contacted to contribute their own rich sources of information. Mike
Wise of the Smithsonian Institution, who was actively researching the Bennett pegmatite, agreed to write about that locality.
Carl Francis, curator of minerals and meteorites at Harvard University, agreed to write about Maine's extraterrestrial mineralogical visitors - those from meteorites. John Bradshaw, wellknown gemologist, had gathered much information regarding
New England's gems and provided a valuable contribution. Bob
Marvinney of the Maine Geological Survey provided his insight
for a geological review of the State of Maine. Michael Brownfield was studying minerals frequently found in coal and embraced the opportunity to study megascopic pieces of the same
group which came from Maine pegmatites and discovered a new
mineral along with Gene Foord in the process - kosnarite. Energetic and indefatigable field researchers, Woody Thompson of
the Maine Geological Survey and Neil Wintringham, author of
the classic Week with Maine Minerals, pinpointed many Maine
mineral localities, some of which had been previously lost to
modem knowledge. Paul Moore, mineralogist, retired from the
University of Chicago, but being a frequent visitor to Maine pegmatites because of their fame for producing phosphate minerals,
undertook a survey of primary phosphate mineral compositions
as these data could be used in understanding Maine's pegmatites.
The late Gene Foord, mineralogist and geologist for the
U.S. Geological Survey, Denver, Colorado, continued to energetically and enthusiastically collect data on Maine minerals and
discovered new minerals which will eventually be described
from Maine. Gene struggled against cancer for three years and in
that time overcame other difficulties. Mineralogical research
was his solace and the study of Maine minerals part of his love.
In the time of his medical retirement, Gene went to "work" to his

laboratory virtually every day and continued to write scientific
papers and publish books. He co-authored the Mineralogy of
Colorado and the new edition of Dana's System. Gene's wish to
continue working on the update of the Mineralogy of Maine, volume one, was honored and his contributions appear here. Long
ago, Gene enthusiastically accepted the suggestion that this second volume honor Ben and Mary Shaub for their many contributions to Maine mineral and mining history.
Together, the authors of this volume have attempted to provide a wider picture of Maine's minerals. We all recognize that
no one person has all of the parts of the picture, but together the
final result is better than any one of us could produce alone. The
amount of time to produce an extensively researched state mineralogy averages about ten years. While some states have a
shorter mineralogical output and could have such a book researched and written in less time, some state mineralogies, including this one, have more time invested than the average,
excluding normal collecting activities or researching of other regional topics. As always, the readers of this volume are encouraged to communicate with the editor so that progress, where
there has been some, can be continued and any mistakes, where
the authors may have been led astray, are rectified.
There are several books which deserve to be mentioned.
The histories of Maine minerals and Maine miners have been
written about by several authors. The works by Perham (1987)
and Stevens ( 1996) are mentioned as much information is found
in them which has not been addressed by the authors of the Mineralogy of Maine.
The authors have traveled to discover what information
could be discovered. Most of this effort has been at their own expense and represents the commitment and labor of love which
fill this volume. Many collectors showed their collections and
revealed their secrets so that all might benefit from their discoveries. The reader's attention is directed to the list of acknowledgments. The people listed have, in most cases, provided
outstanding assistance to the authors. Many have provided esoteric knowledge, while many are mine operators who generously
allowed access to their properties. The authors tried to reciprocate with conversations about mineral occurrences and mineral
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trends which aided the miners in their endeavors. We have made
every attempt to acknowledge helpful individuals, but the absence of a name doesn't mean we are ungrateful to someone, but
suggests, instead, that we, as humans, are imperfect and didn't
proofread our acknowledgments list with complete insight.
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BEDROCK GEOLOGY
The geologic history that is recorded in Maine's bedrock
covers more than half a billion years. Over this period of time a
variety of geologic processes including erosion and sedimentation, mountain-building, deformation (folding and faulting),
metamorphism, and igneous activity, have acted to produce the
complex bedrock geology that we see today. Investigations
ranging from basic geologic mapping to sophisticated deepseismic reflection studies continue to improve our understanding of Maine's geology, so this summary can only be a description of our present interpretation of the state's geologic history,
an interpretation which has already been significantly revised
since an earlier version of this report (Loiselle and Thompson,
1987).
The large geologic wall map of the state (Osberg et al.,
1985) shows hundreds of bedrock formations and igneous intrusions distinguished on the basis of age and rock type. For the
purpose of this summary, these rocks have been grouped into
nine major units shown in Figure 1. Eight groups of stratified
rocks (layered rocks, including both sedimentary and volcanic
rocks) are differentiated here. These are grouped on the basis of
their age and possible place of origin. The ninth unit comprises
all the major plutons in the state. Plutons are igneous rocks that
form when magma (molten rock) cools and solidifies at depth.
Maine plutons range in age from Ordovician through Cretaceous
(500 to 65 million years old), with the preponderance being Late
Silurian to Devonian (430 to 360 million years) in age. Each of
the major rock groups will be discussed briefly in the following
summary. Additionally, a condensed geologic history is presented in Table 1.
This summary of Maine's geologic history requires some
understanding of the theory of plate tectonics. According to this
theory, the crust of the Earth is believed to consist of a small
number of large, semi-rigid plates, all in motion relative to one
another. The motions can be divided into three basic types although actual motions rarely can be simplified to this degree:

convergent motion - two plates moving toward one another; divergent motion - two plates moving away from one another; and
transcurrent motion - two plates sliding past one another. These
plates may be composed of thick, relatively buoyant continental
crust, or thinner and more dense oceanic crust, or parts of both.
The interaction of these plates, especially through collisions resulting from convergent and transcurrent motions, is responsible
for the most spectacular features of Maine's geology.
Figure 2 shows how new oceanic crust forms when magma
rises to the surface and solidifies at a mid-ocean ridge, a place
where two plates are diverging. The oceanic crust moves away
from the ridge on the diverging plates and may eventually plunge
beneath another plate at a subduction zone. Volcanic island arcs
such as the Aleutian Islands, or mountain ranges such as the Andes, may form at such convergent boundaries, dependent on
whether the crust of the overriding plate is oceanic as in Figure 2
(Aleutians) or continental (Andes). Continental crust is carried
along on these plates, but is too buoyant to be subducted when involved in a collision. Instead, it is folded and forced upward to
form spectacular mountain ranges like the Himalayas. Mountain-building events such as these are termed orogenies. Rifting
of continental crust may produce a new ocean basin, such as is
forming today in the Red Sea region of the Middle East. Continental margins which are also plate boundaries are termed active
margins (North American Pacific Coast); continental margins
which are within a plate are termed passive margins (modem
North American Atlantic Coast).
A further refinement of the plate tectonics theory is the concept of microplates and "exotic" terranes. Largely through work
along the Pacific Coast of North America, geologists have recognized that collisional continental margins are often composed
of multiple, small plate fragments, both continental and oceanic
in composition, which are distinctive and unrelated to one another in terms of origin. These are termed "exotic" because they
have often formed in settings quite distant from one another (this
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Figure l. Bedrock geologic map of Maine (modified from Osberg et al., 1985)
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A geologic hist01y of Maine
TABLE 1. SUMMARY OF GEOLOGIC HISTORY IN MAINE
Age
(in millions
of years ago)*

Geologic
Time

Event

CENOZOIC ERA
present-] 0,000 years

Recent

Rebound ofland surface to current level. Gradual sea level rise, continuing to present. Ongoing low-level seismic activity.

0.01-1.6

Pleistocene

Late Pleistocene: The last ice sheet depressed the crust up to 425 feet along coastal Maine. Major marine transgression
followed glacial recession. Pre-existing surface water drainage and ground water flow patterns were significantly altered.
Early Pleistocene: Several periods of continental glaciation eroded the bedrock and deposited glacial sediments.

1.6-66

Tertiary

Continued uplift and erosion of the Northern Appalachian Mountains. Stress release during uplift and erosion produces
numerous fractures in the bedrock.

MESOZOIC ERA
66-245

Late Mesozoic: Continued widening of the Atlantic Ocean. Limited igneous activity (southern Maine). Faulting and
fracturing?
Early Mesozoic: Combined Europe and Africa rift apart from North America, opening the modem Atlantic Ocean.
Faulting and fracturing of existing bedrock. Intrusion of mafic dikes (southwestern Maine).

LATE PALEOZOIC ERA
245-286

Permian

Continued uplift and erosion of the Northern Appalachian Mountains.

286-360

Carboniferous

Intrusion of Sebago pluton. Last regional metamorphism and deformation (southwestern Maine). Transcurrent faulting
(southern and eastern Maine).

MIDDLE PALEOZOIC ERA
360-417

Devonian

Middle and Late Devonian: Acadian orogeny- Major episode of deformation and metamorphism caused by collision of
Avalon microcontinent with North America. Most Maine rocks were affected. Burial of sediments in southwestern
Maine to depths greater than 9 miles. Final development of ancestral Northern Appalachian Mountains. Major period of
widespread igneous activity during and after mountain-building episode.
Early Devonian: Youngest sediments deposited prior to major mountain-building event.

417-443

Silurian

Continued deposition in ancestral Atlantic Ocean (central Maine). Limited rifting apart of North American continental
margin (northern Maine). Explosive volcanism and intrusion (east-coastal Maine).

EARLY PALEOZOIC ERA
443-495

Ordovician

Late Ordovician: Subsidence and re-initiation of sediment deposition following deformation and uplift.
Middle Ordovician: Taconic orogeny Deformation, uplift, and igneous activity related to the collision of several(?)
offshore volcanic island arcs with North America.
Early Ordovician: Continued deposition of sediments and volcanic activity.

495-545

Cambrian

Late Cambrian: Penobscottian orogeny - Episode of deformation and metamorphism found in northwestern to northcentral Maine attributed to microplate collision within ancestral Atlantic Ocean.
Sedimentation and limited volcanic activity in ancestral Atlantic Ocean.

LATE PROTEROZOIC ERA
545-650

en

Precambrian

Latest Precambrian: Deposition oflimestone and other marine sediments eroded from an ancient microcontinent bordering the ancestral Atlantic Ocean (Penobscot Bay region)
Approximately 650 m.y.: Episode of metamorphism and pegmatite intrusion in unknown geologic setting (near Islesboro).

Events prior to approximately 650 million years ago are essentially unknown. Sedimentary and volcanic rocks of the Seven Hundred Acre Island Formation are more
than 650 m.y. old. Rock and mineral fragments over a billion years old may be present in the Chain Lakes massif.
*The calibration (in years) of the geologic time scale is continually under revision. The ages listed in Table 1 are taken from Palmer ( 1983) and Tucker and McKerrow
(1995).
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Figure 2. Schematic cross section of the Earth's crust and upper mantle, showing three large plates in relative motion. New oceanic
crust is generated at a mid-ocean ridge along the divergent boundary between plates 2 and 3. A volcanic island arc is forming on plate
1 above a subduction zone along the convergent boundary between plates 1 and 2.

interpretation often being based on differences between fossils
of the same age) and have been brought together through the processes of subduction and collision, or transcurrent motion. This
concept has been applied very successfully over the past decade
to the ancient collisional margin of the Appalachians. While
considerable debate continues concerning the nature and exact
boundaries, it is generally accepted that the geology of Maine is
composed of a mosaic of distinct "terranes"* (e.g. Osberg, 1978;
Zen, 1983; Berry and Osberg, 1989; Robinson et al., 1998).
These terranes were widely scattered microplates in an ancient
ocean, the Iapetus Ocean (very broadly defined as the predecessor of the Atlantic, although many researchers apply different
names to different portions of this ocean). While in the same
relative position as the present-day Atlantic between the North
American and Euro-African continents, the Iapetus contained
many island archipelagos of oceanic and continental character,
perhaps similar to the present-day Malay Archipelago between
the Asian and Australian continents.
In Early Ordovician time, the "east" margin of ancestral
North America ran through rocks of what now are western
Massachusetts and Vermont. The rocks that would eventually
form Maine had not yet been accreted to North America, but
were still parts of island chains or microcontinents in the Iapetus
Ocean. One recent reconstruction for Ordovician time (van der
Pluijm et al., 1995) shows that ancestral North America was
rotated more than 50 degrees clockwise from its present
orientation (making the present "east" margin the south margin
at that time), and the coast was located in tropical waters 20
degrees south of the equator. Atthe same time, some of the rocks
that now comprise coastal Maine were 2500 miles away on the
opposite shores of the Iapetus Ocean, at 60 degrees south
latitude.
The following review, by time period, of Maine's geologic
history draws heavily on the microplate refinement of plate tee*
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The tenn "terrane" is applied to a piece of fault-bounded crust whose geologic history differs significantly from adjacent crust. Note the different connotation (and spelling) of
"terrain."

tonic theory. In addition to the reports cited above, others providing overviews of various aspects of Maine's bedrock geology
include Hussey (1988), Guidotti (1989), Ludman (1986), and
Osberg et al. (1989).

PRECAMBRIAN HISTORY
(prior to 545 million years ago)
There are two areas of the state in which Precambrian rocks
are exposed: in the Chain Lakes massif of northwestern Maine
and in the vicinity oflslesboro on Penobscot Bay (Figure 1). The
Chain Lakes massif (relatively rigid rock body within a
mountain belt) contains a complex array of metamorphosed
sedimentary and volcanic rocks long thought to include the
oldest rocks in Maine. One line of evidence suggests that some
rocks may be as old as 1.5 billion years, significantly older than
the Precambrian rocks of the closest North American crust to the
west. Such an age contrast supports the hypothesis that the
Chain Lakes rocks are the ancient crust of a microplate within
Iapetus which was joined to North America at a later time.
Another line of evidence has shown that individual mineral
grains extracted from the rocks have a variety of ages, supporting
the alternative hypothesis that the rocks themselves are on the
order of 600 million years old, but contain a mixture of
sedimentary fragments that inherited the age of the older rocks.
They suggest that the Chain Lakes massif may represent rift deposits, generated as the Iapetus basin first opened, and which
formed offshore from North America. See Boone and Boudette
(1989) and Trzcienski et al. (1992) for further discussion.
Some sedimentary and volcanic rocks on Seven Hundred
Acre Island (Figure 1) were metamorphosed and cut by a pegmatite dated at 64 7 ± 4 million years old (Stewart et al., 1998). The
rocks which are cut by the pegmatite must be older, but we don't
know by how much. Presumably, these old rocks around
Islesboro represent another crustal fragment in the Iapetus. Its
relationship to the purported Chain Lakes fragment is unknown,
but the rocks of the two Precambrian areas are quite different, so
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it is likely that they had entirely different origins. Faults bounding the Islesboro rocks show evidence of significant transcurrent
motion, perhaps on the order of hundreds of miles.
EARLY PALEOZOIC EVENTS PRESERVED
IN CENTRAL AND NORTHERN MAINE
(545 to 443 million years ago)
During the earliest Paleozoic time, Iapetus may have been
dotted with crustal fragments such as those discussed above.
Sometime during the Cambrian, a subduction zone with its attendant island arc of volcanic and sedimentary rocks was initiated in
Iapetus. During the latest Cambrian, this island arc collided with
the Chain Lakes mi crop late in the first generally recognized orogenic event in Maine, the Penobscottian orogeny, proposed by
Neuman (1967) on the basis ofrelationships he found east of Mt.
Katahdin, and further described for a larger region by Boone and
Boudette (1989). Deformation (folding and faulting) and lowgrade metamorphism associated with this event are recorded in
Preca:nbrian through Upper Cambrian and lowest Ordovician
rocks throughout the central portion of the state. Rocks which
formed in a subduction zone and which show the effects of this
event are restricted to a relatively narrow belt in north-central
Maine (unit 4, Figure 1). Their nature and restricted distribution
are evidence for a microplate collision within the Iapetus, rather
than a collision with North America proper.
Following rapidly (geologically speaking) on the heels of
this event was the Taconian orogeny of Middle Ordovician time
(~ 450 million years ago). As orginally described by Zen ( 1972)
and Rodgers ( 1971 ), during this event the various sedimentary
rocks (sandstone, shale, limestone) of the continental shelf and
slope were sliced and essentially stacked up on the continental
margin. The classic faulting and folding associated with this
orogenic event is found in western Vermont and eastern New
York- the Taconic Mountains whence is derived the name of the
event. In Maine, the Cambrian through Ordovician rocks of
northernmost Maine, primarily, (unit 4, Figure 1) show the effects of this event. Most geologists recognize this event as the
collision of one or more island arc terranes with the eastern margin of North America (see Drake et al., 1989; Boone and
Boudette, 1989). Limited igneous activity accompanied the
Taconian orogeny and several significant Ordovician plutons are
included in unit 9 (Figure 1).
EARLY PALEOZOIC EVENTS PRESERVED
IN COASTAL MAINE (545 to 443 million years ago)
While much is known of the history of CambrianOrdovician rocks of central and northern Maine, relatively little
is certain of contemporary rocks in coastal Maine. This is due
largely to more recent high grade metamorphism of the coastal
rocks which has obscured much of the evidence for their early
history. A general lack of age constraints in the form of fossils or
datable rocks compounds the problem. In spite of this, a distinct

geologic terrane has been identified through careful mapping
(unit 2, Figure l ). It is composed of highly metamorphosed volcanic and sedimentary rocks. The tectonic origin of these units is
even more speculative than that of the northern Maine rocks
partly because any rocks related to subduction processes which
brought these terranes together either have not been recognized
or were later destroyed. Differences among the few fossils that
have been found in these rocks suggest that the Lower Paleozoic
rocks of the mid-coastal area were parts of oceanic islands geographically isolated from rocks of similar age in northern Maine,
and in eastern Maine and neighboring New Brunswick (Neuman, 1984; Berry and Osberg, 1989). A series of Paleozoic collisions eliminated this isolation.
Uncertainty as to place of origin and mode of emplacement
also extends to the Silurian and Lower Devonian volcanic rocks
(440-390 million years) of coastal Maine (unit 6, Figure l ). The
character of the volcanic rocks of the eastern part of this group
indicates a rifting or divergence event that occurred elsewhere
along a margin of the Iapetus Ocean (Gates and Moench, 1981 ).
Likewise, the volcanic rocks of the central coastal portion of this
group have some characteristics indicative of an island arc (subduction) setting. Continuing investigation is helping to unravel
the complexities of this geology. In particular, several of the igneous plutons in eastern Maine are now known to be of Silurian
rather than Devonian age (e.g. West et al., 1992), which indicates
that significant tectonic events occurred during this time.
MIDDLE PALEOZOIC (443 to 360 million years ago)
The orogenic events of the Early Paleozoic caused regional
uplift which led to an unknown amount of erosion of the older
rocks. In Late Ordovician time there was subsidence and renewed deposition along the eastern North American margin. In
fact, geologists now can demonstrate evidence in Silurian rocks
for rifting or divergence of plates, which is superimposed on the
convergence structures of the older rocks (see Osberg et al.,
1989). The Iapetus then consisted of a narrow basin which received sediment through Silurian and Devonian times from both
the east and west. These rocks are grouped together as unit 5 on
Figure 1.
The Silurian and Devonian rocks throughout central Maine
are characterized by sandstone and slate which were originally
sediments deposited in a deep-sea setting (see for example Hanson and Bradley, 1989). That much of these rocks have an eastern source means that in the east there must have been an
uplifted, mountainous area which was shedding material
through erosion. Initiation of an eastern source area is interpreted by many to herald the beginning of the next and most significant orogenic episode, the Acadian orogeny. This
represented a collision in the Early Devonian between North
America and a very significant land mass to the east, either the
combined European/African continent, or a large intervening
plate, or both. The dominant structural "grain" in Maine, the
northeast-southwest trending belts that characterize the distribu-
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tion of rock types, is due to the Acadian orogeny. This development is reviewed in detail by Osberg et al. (1989). Another
important geologic feature caused by this event is the high-grade
metamorphism exhibited by the rocks in southwestern and
coastal Maine. Original sandstones, shales, and volcanic rocks
in these regions have been metamorphosed to high-grade gneisses and in places have even melted because they were up to 9
miles beneath the mountains hurled upward in this event. The
vast majority of igneous plutons in the state owe their existence
to the Acadian orogeny. Guidotti ( 1989) provides an excellent
overview of this metamorphism.
Following the Acadian orogeny in the Early Devonian,
limited deposition of post-orogenic sediments occurred in scattered locales, providing evidence of geologic conditions in Middle and Late Devonian time. These scattered deposits form the
last major group of stratified rocks shown on the geologic map
(unit 8) and represent erosion of the mountains built during the
Acadian orogeny. These rocks consist mostly of sandstones and
conglomerates deposited on land. The state fossil, Pertica quadrifaria, is found in one of these post-orogenic deposits.
LATE PALEOZOIC AND YOUNGER
(less than 360 million years ago)
Igneous activity continued for some time after the main
collision of North America with Europe/Africa. The Sebago
pluton in southern Maine is approximately 293 million years old
Carboniferous) (Tomascak et al., 1996), and its intrnsion
was accompanied by metamorphism and deformation of adjacent rocks
and Guidotti, 1985). Most of the gemstone-rich
pegmatites of Oxford County are related to this thermal episode,
probably formed by melting of metasedimentary country rocks
(Simmons et al., 1995). Some geologists suggest that this intrusive activity is related to the final collision of Africa with North
America, the event responsible for the major fold and thrnst belt
of the southern Appalachians. A significant episode of transcurrent faulting in mid-coastal and eastern Maine occurred at about
this time.
Shortly after emplacement of the Sebago pluton, there is
evidence for the inception of the present day Atlantic Ocean in
the intrusion of numerous dark igneous dikes throughout coastal
Maine and inland (see Swanson, 1992; McHone, 1992). Sporadic igneous activity related to this rifting and opening of the
Atlantic continued throughout the Mesozoic Era. Maine's
youngest rocks are Cretaceous intrusions of the White Mountain
series. These are small igneous complexes in the southern part of
the state.
In summary, the geologic history recorded in Maine's bedrock spans over half a billion years. Several major cycles of
~'"'''-'"''""vu, deformation, and igneous activity related to plate
tectonic subduction and collision are responsible for the com..,..., ..... '"' '"'""· that we observe today. Details of these events, parin the pre-Silurian rocks, are often obscure and difficult
to uncover, but continued geologic investigation will slowly
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clarify and improve our understanding of the geology of the
state.
GLACIAL GEOLOGY
Approximately 120 million years have passed between the
formation of the youngest bedrock in Maine and the Pleistocene
"ice age." There is little evidence of the weathering and erosion
of the land that occurred during this long interval, though remnants of deeply disintegrated bedrock that escaped later erosion
by glacial ice can be seen in places.
Continental glaciers (like the ice sheet now covering Antarctica) probably extended across Maine several times during
the Pleistocene Epoch, which lasted from about 1.5 million to
10,000 years ago. The slow-moving glacial ice superficially
changed the landscape as it scraped over previously existing
mountains and valleys, transporting rock debris for miles. The
sand, gravel, and other unconsolidated sediments that cover
much of Maine are largely the product of glaciation. Some of
these materials were deposited directly from glacial ice; others
washed into the sea or accumulated in meltwater streams and
lakes as the ice receded. Glaciation also disrnpted earlier stream
patterns and created the hundreds of ponds and lakes scattered
across the state.
Most glacial activity in Maine involved the large continental ice sheets, but the erosional effects of alpine glaciers are
clearly evident in two of the highest groups of mountains: Mt.
Katahdin and neighboring peaks in Baxter State Park, and Sugarloaf Mountain and other nearby peaks in western Maine. Local
glaciers eroded deep semi-circular bedrock basins (cirques) high
on the flanks of these mountains. The basins on the east side of
Mt. Katahdin are the best-known examples (Figure 3) (Caldwell,
1972).

Figure 3. Aerial view of glacial cirque basins on Mt. Katahdin (top and
upper right). The low, sinuous, snow-covered ridge trending across the
foreground is the Basin Ponds Moraine.

A geologic history of Maine
The most recent glacial episode in Maine began about
25,000 years ago, when the Laurentide ice sheet overspread New
England (Stone and Borns, 1986). During its peak development,
this ice sheet was centered over eastern Canada and flowed east
to southeast across Maine. It became several thousand feet thick
and covered the highest mountains in the state. Rock debris was
incorporated into the base of the glacier, causing the ice to abrade
the bedrock surface over which it flowed. The grooves and fine
scratches (striations) resulting from this process are often seen
where bedrock has been freshly exposed. They are important in
determining the directions offorn1er ice movement. Erosion and
sediment deposition by the ice sheet combined to give a streamlined shape to many hills, the long axes of which are parallel to
the ice flow. Some of these hills (drumlins) are composed of
compact glacial sediment (till) plastered under great pressure beneath the ice.
Climatic warming forced the Laurentide ice sheet to start
receding as early as 21, 000 years ago, soon after it reached its terminal position on Long Island, New York (Sirkin, 1986). The ice
margin also withdrew from the continental shelf east of Long Island and reached the present position of the Maine coast by
15,000 to 14,000 years ago (Dorion, 1993; Weddle and Retelle,
1998; Kaplan, 1999). At this time the Earth's crust was still depressed by the weight of the ice sheet, and the sea flooded southern Maine as the glacier retreated to the northwest. The marine
submergence extended far up the Kennebec and Penobscot valleys, reaching present elevations of up to at least 420 feet in the
central part of the state.
Great quantities of sediment washed out of the melting ice
and into the sea, which was in contact with the receding glacier
margin. Sand and gravel accumulated as deltas and submarine
fans where streams discharged along the ice front (Figure 4 ),

while the finer silt and clay dispersed across the ocean floor. The
shells of clams, mussels, and other invertebrates are found in the
glacial-marine clay that blankets lowland areas of southern
Maine. Radiocarbon dates on these fossils tell us that the marine
submergence lasted until about 11,000 years ago, when it was
terminated by uplift of the Earth's crust as the weight of the ice
sheet was removed.
Some of the glacial sand and gravel was deposited by meltwater streams in tunnels within the decaying ice. These deposits
were left behind as ridges ( eskers) when the surrounding ice disappeared. Maine's esker systems can be traced for up to 100
miles, and are among the longest in the country. C. T. Jackson
( 1837), who conducted the first geological survey of Maine,
made an interesting remark about one such esker near Houlton:
"! could not help thinking, as I looked upon this natural embankment, that it would be easy for an antiquarian to mistake this ridge for a
work of art, and to suppose that some of the aboriginal inhabitants of our
country knew how to annihilate distance by rail roads."

Other sand and gravel deposits formed as mounds or terraces (kames) adjacent to melting ice, or as outwash in valleys in
front of the glacier. Many of these water-laid deposits are well
stratified, in contrast to the chaotic mixture of boulders and sediment of all sizes (till) that was released from dirty ice without
subsequent reworking. Ridges consisting of till or washed sediments (moraines) were constructed parallel to the ice margin in
places where the glacier was still actively flowing and conveying
rock debris to its terminus. Moraine ridges are abundant in the
zone of fo1mer marine submergence, where they are useful indicators of the pattern of ice retreat.
By 12,000 years ago the glacier had shrunk to a local ice
cap covering northern Maine and parts of neighboring Quebec
and New Brunswick (Thompson and Borns, 1985). This local
ice mass had been cut off from the principal Lauren tide ice sheet
in Canada by encroachment of the sea up the St. Lawrence River
valley. The residual ice cap developed a new flow pattern such
that ice in northernmost Maine actually flowed back toward
Canada~

Figure 4. Glaciornarine delta in Whitefield, Maine. Contact between
horizontal gravel beds (top) and inclined beds indicates position of sea
level when delta was deposited.

The last remnants of glacial ice probably were gone from
Maine by 10,000 years ago. Large sand dunes accumulated in
late-glacial time as winds picked up outwash sand and blew it up
onto the east sides ofriver valleys, such as the Androscoggin and
Saco valleys. The modern stream network became established
soon after deglaciation, and organic deposits began to form in
peat bogs, marshes, and swamps. Tundra vegetation bordering
the ice sheet was replaced by changing forest communities as the
climate warmed (Davis and Jacobson, 1985). Geologic processes are by no means dormant today, however, since rivers
continue to erode the land, and worldwide sea level is gradually
rising against Maine's coast. Low-intensity earthquakes and
possible subsidence of the Earth's crust also have been recorded
during historic time (Anderson et al., 1984 ).
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INTRODUCTION
Meteorites are extraordinary things. No other object that
you can hold in your hand is as exotic or as old. Meteorites are
rocks which originated in the asteroid belt, on the Moon, and
probably also on Mars. Rocks blasted off any such parent bodies, by an impact or collision, will orbit the Sun just as the planets
do. Some small fraction of these orbiting rocks cross the Earth's
orbit and, coming under the influence of Earth's gravity, may fall
into our atmosphere. There, momentarily glowing due to friction, they become "shooting stars" or meteors. If they survive
their fiery descent to Earth, they are meteorites. Meteorites are
eagerly collected and studied by scientists who hope to learn
from them more about how the solar system formed.
Five meteorites found in Maine have been authenticated
and well described in the scientific literature, and portions of
each are preserved in museum collections. Four were observed
to fall and were recovered shortly afterward. Specimens of this
type are termed falls to distinguish them from more weathered
meteorites discovered long after they fell which are termed finds.
Mr. Wallace Raymond, formerly of Lewiston, Maine, exhibited
a supposed meteorite at the Lewiston Toll Gate of the Maine
Turnpike for many years (see Lewiston Daily Sun, July 29,
1964 ). This specimen has not been authenticated and the whereabouts of this specimen is unknown.
Meteorites are named for geographic features near the sites
where they are found. Thus the towns of Andover, Castine, Nobleborough, and Searsmont have given their names to meteorites
and consequently have achieved a level of name recognition in
the international meteoritical community which would probably
surprise even their most cosmopolitan residents.
Meteorites are rocks which are classified according to the
identities, compositions, proportions, and textures of their mineral components. These characteristics are also used to determine the processes by which rocks form. Most of the minerals
that occur in meteorites also occur on Earth as common rockforming minerals; others, however, are quite rare. Because me-

teorite falls are accidental and unrelated to Maine's bedrock geology and geologic history, their mineralogy is discussed only in
this chapter.
The meteorites best known to the general public are iron
meteorites. Despite the familiarity of iron meteorites, which are
composed almost entirely of nickel-iron alloys, they comprise
only seven percent of all meteorite falls. The vast majority, about
ninety percent, are stony meteorites, which more closely resemble terrestrial rocks in both their appearance and mineralogy.
Stony meteorites are subdivided into two broad classes, the
chondrites and the achondrites.
Chondrites are stony meteorites that contain peculiar
rounded mineral grains called chondrules set in a matrix of other
much smaller mineral grains. Chondrules are spheroids of silicate minerals generally 5 millimeters or less in diameter that
were once molten droplets. Chondrules are unique to chondrites.
They are not found in any other type of rock. They are believed
to have formed in the solar nebula prior to the formation of the
asteroids, moons, and planets. Chondrites are the oldest rocks
known. Radiometric dating has yielded ages that approach 4.6
billion years, which is taken to be the age of the solar system.
Chondrites are considered to be chemically primitive because
their compositions, except for the volatile elements such as hydrogen and helium, closely mirror the composition of the Sun.
Chondrites truly are extraordinary rocks! Their great ages,
primitive compositions, and presence of chondrules all imply
that chondrites came from parent bodies that, unlike the Earth,
have not changed much since the solar system was formed.
Achondrites, in contrast, do not contain chondrules. Although they are composed of the same minerals as chondrites,
the proportions of those minerals are quite different. Consequently achondrites, like iron meteorites, have bulk compositions that are not chondritic. Meteorites with non-chondritic
compositions are termed differentiated and are believed to have
formed on parent bodies that differentiated during melting due to
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heat generated by radioactive decay. Dense elements, mostly
iron and nickel, separate and sink during melting, forming a
metal core while the lighter elements rise forming a silicate cmst.
Iron meteorites are core fragments from differentiated parent
bodies that have been dismpted by collision. Achondrites are
fragments from the outer, silicate portions of differentiated parent bodies. They are igneous rocks similar to basalts, gabbros,
and related rocks that are abundant on the Earth and on the
Moon.
Dark heavy rocks, pieces of slag, and other types of natural
and man-made specimens are commonly mistaken for meteorites. When such specimens are reported as meteorites in the
"popular" literature they are considered as "doubtful." A doubtful meteorite from Waterville was briefly described by Professor
Charles U. Shepard (l 848a), a leading American collector and
investigator of meteorites of the mid nineteenth century, who
published on three of the four Maine meteorites. Hitchcock
( 1862) mentioned a fall at Sidney "about twenty-five years ago."
Meteorites from Camden and Freedom are mentioned without
further details in the well-known guidebook by Morrill and
Hinckley (1959), and the Lewiston Daily Sun of July 29, 1964
reported one found by Wallace Raymond in Mexico, Maine in
1920. These must also be considered doubtful until specimens
are found, examined and verified. A specimen purported to have
fallen at Northford (or Northport) was analyzed and shown to be
a slag (Robinson, 1888). Two features that aid in the positive
identifications of meteorites are the presence of ( 1) fusion cmst,
a thin layer on the surface which melted during atmospheric
flight and solidified as black glass and (2) bits of nickel-iron
which are magnetic. Meteorites are such scientifically important
samples that if you have or find a rock which you think might be
a meteorite, you should take it to a museum or university where it
can be examined by an expert.
Maine meteorites were previously reviewed anonymously
( 1871) in the Bowdoin Scientific Review. In this chapter each of
the Maine meteorite falls is described below in chronological order. Eyewitness accounts of the falls are quoted at length to convey a sense of the actual experience of observing a meteorite fall.
A statement detailing the present whereabouts of preserved
specimens follows. Finally the mineralogy and petrologic classification are discussed.

NOBLEBOROUGH METEORITE
The first observed meteorite fall in the State of Maine (second in the United States) occurred between 4 and 5 PM on
August 7, 1823 at Nobleboro* in Lincoln County. It was witnessed by Mr. A. Dinsmore whose account of the fall, published
by Bowdoin College Professor Parker Cleaveland ( 1824 ), is
quoted below:
* The current spelling of the town name is Nobleboro. However, in 1823 at the time of the
meteorite fall, the town name was spelled Nobleborough.
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"Mr. Dinsmore's attention was excited by hearing a noise which at
first resembled the discharges of platoons of soldiers, but soon became
more rapid in succession. The air was perfectly calm; and the sky was
clear, with the exception of a small whitish cloud, apparently above
forty feet square, nearly in his zenith, from which the noise seemed to
proceed. After the explosion, this little cloud appeared in rapid spiral
motion downwards, as if to fall on him, and made a noise, like a whirlwind among leaves. At this moment, the stone fell among some sheep,
which were thereby much frightened, jumped, and ran into the woods.
This circumstance assisted Mr. D. in finding the spot, where the stone
struck, which was about forty paces in front of the place where he was
standing. The aerolite penetrated the earth about six inches, and there
meeting another stone, was broken into fragments. When first taken up,
which was about one hour after its fall, it exhaled a strong sulphureous
odour. The whole mass, previous to its fracture, probably weighted between four and six pounds."

Almost 100 grams of the original mass is preserved in museum collections. The Catalogue of Meteorites (Graham et al.,
1985), which is a standard reference work that notes the location
of the main pieces of each meteorite, lists a 60 g mass at Halle on
the basis of an 1897 citation. Apparently this specimen has been
divided. Hoppe ( 1975) lists 31 g at Martin Luther University in
Halle, Germany and 21 g at Humbolt University in Berlin, Germany. Other specimen material includes 14 g at the Field Museum in Chicago, 7 .5 g in the C. U. Shepard Collection now at
Arizona State University in Tempe, 6 g at Yale University in
New Haven, and 6 g at the Natural History Museum in Vienna,
Austria. There are also 1.2 g at Harvard University in Cambridge, l g at the British Museum (Natural History) in London,
0.6 g at the American Museum of Natural History in New York,
0.4 g at the University of California at Los Angeles, and 0.1 g at
the United States National Museum (Smithsonian Institution) in
Washington, D.C. The careful curation of individual specimens
weighing a gram or less is an excellent indication of the importance the international scientific community places on the availability of meteorites for study.
The Nobleborough meteorite is a calcium-rich achondrite,
a basaltic achondrite, or a pyroxene-plagioclase achondrite depending on whose terminology is used. Although these are the
most common achondrites, they account for only 3% of all meteorites recovered. The relative rarity of achondrites compared to
chondrites makes the Nobleborough specimen the most interesting of Maine meteorites and also accounts for its being the only
one to have been studied by modern chemical and petrographic
methods.
Webster ( 1823) published the following analysis of the Nob le borough meteorite without interpretation or discussion except of his analytical methods: Sulfur 18.3, silex 29.5, alumina
4.7, lime a trace, magnesia 24.8, chrome 4.0, iron 14.9, nickel
2.3, Total 98.5 weight percent. This analysis is of historical interest only as it does not correspond in any way to the modern determination by Mason et al. (1979) which yielded Si0 2 (50.0),
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Ti0 2 (0.78), Al 20 3 (12.5), Cr20 3 (0.40), FeO (18.5), MnO
(0.46), MgO (7.1 ), CaO (10.0), Na 2 0 (0.46), Total 100.3%. The
Nobleborough meteorite is accorded a paragraph in a review by
Shepard ( 1848a), but this too is of little scientific value.
Pyroxene-plagioclase achondrites comprise two distinct
but closely related meteorite types, the eucrites and the howardites. They were originally distinguished from one another on
the basis of their dominant pyroxene (silicate minerals with the
general formula (Mg,Fe,Ca)Si0 3 ). Howardites contain enstatite, a magnesium-iron pyroxene with orthorhombic symmetry.
Eucrites contain pigeonite, a chemically similar pyroxene which
contains a small but essential calcium component that makes it
monoclinic and therefore a distinct mineral species. Structurally, both eucrites and howardites are breccias because they contain discrete rock fragments, which attest to a complex history of
formation. Presently eucrites are distinguished from howardites
on structural criteria. Eucrites are monomict breccias because
they contain only one type of fragment; howardites are polymict
breccias because they contain more than one type of fragment or
clast. The Noble borough meteorite is one of just three pyroxeneplagioclase achondrites that are polymict breccias with dominant pigeonite. In earlier editions of the Catalogue ofMeteorites
it was classified as a eucrite. Mason et al. ( 1979), on the basis of
the structural definition, reclassified the Nobleborough meteorite as a howardite. However, the current edition of the Catalogue
of Meteorites (Graham et al., 1985) lists it as an anomalous
eucrite.
The mineralogy of the Nobleborough meteorite is dominated by pigeonite, the low-calcium monoclinic pyroxene noted
above. Electron microprobe analyses of numerous individual
crystals in the studied thin sections show considerable scatter
when plotted on the standard pyroxene quadrilateral (Mason et
al., 1979, Figure 1). Although most are typical pigeonites, some
analyses fall into the high-calcium diopside and hedenbergite
fields.
The plagioclase feldspar solid solution series from albite,
NaA1Si 30 8 , to anorthite, CaA1 2 Si 20 8 , has traditionally been divided into six compositional ranges with separate names given to
each. At the calcic end are anorthite and bytownite with a range
of 10-30% of the albite component (i.e. An 90 - An 70 ). Analyses
of the minor amounts of calcic plagioclase in the N obleborough
specimen reveal compositions ranging from anorthite (An 93 ) to
bytownite (AnSJ) with an average of An91 .
The olivine solid solution series ranges from forsterite,
Mg 2 Si0 4 , to fayalite, Fe 2 Si0 4 . Individual mineral names for
specific compositional ranges in this series are no longer used.
Compositions in this series, as in the plagioclase series, are abbreviated in terms of a percentage of one end member or the
other. Mason et al. (1979) found a single grain of an unusually
iron-rich fayalite (Fo 12 ) in the Nobleborough meteorite. Tridymite, a high temperature polymorph of Si0 2 was noted, as was
"one grain (Wo 14 Fs 82 En4 ) [which] is almost certainly pyroxferroite."

CASTINE METEORITE
The second Maine meteorite fell at about 4: 15 AM on Saturday May 20, 1848 near the· village of Castine in Hancock
County. The following description of the fall was supplied by
Reverend Daniel Sewall of Castine. It appeared in the account of
the meteorite published by Shepard ( l 848b) in the American
Journal of Science, the principal domestic scientific journal
throughout the nineteenth century.
"On Saturday morning, May 20th, about half past four in the
morning, Mr. Charles Blaisdell, a mechanic, who lives about a mile
from the village, being out of the house at the time, noticed dark clouds,
apparently gathering from different quarters of the heavens. Soon, he
saw what he supposed to be a flash of lightning. Presently, however,
upon looking at that portion of the cloud which came from the northwest, he saw what appeared like the moon in a cloud, not as at the horizon, but when high in the heavens. A sudden, sharp report like a cannon
was heard, followed by a quick succession of reports not so loud as the
first, but which resembled a running fire of musketry; and after these a
whistling sound in the air, as of a body passing through it with great rapidity. Something was seen and heard to strike the ground in the road,
but a little distance from the place where he was standing, which proved
to be the stone in question."

A single stone reported as "not larger than a hen's egg"
weighing 42 g ("1.5 oz. avoir.") was found. The original mass
was reduced by its finder who broke off a piece to examine the
interior and discarded it. The main mass of the stone was obtained by Lemuel W. Atherton, a Bowdoin College alumnus,
who presented it to Professor Cleaveland. Cleaveland in tum
provided a portion to Shepard and reported the remaining mass
to weigh 33.34 g ("l oz. 3 pwts. 5 grs."). Several small specimens survive including 42 g at the Field Museum in Chicago, a
25.2 g fragment in the Shepard Collection at Arizona State University, 15 g at Yale University, 2.5 g at the British Museum,
London, United Kingdom, 2.5 g at the Natural History Museum
in Budapest, Hungary, and 0.7 g at the Natural History Museum
in Paris, France. The total weight of these specimens is 87 g, or
about 3 oz, twice the stated weight of the original mass.
The description of the Castine meteorite by Shepard
( l 848b) seems elementary because his means of examining the
stone was probably limited to the hand lens. The petrographic
microscope was not invented until ten years later. Nevertheless,
he did distinguish and describe three minerals. The metal, which
makes up 11.22 weight percent of the stone, contains 14.7%
nickel. Chromite was recognized as "a few, very fine black
points ... which give before the blowpipe the reaction of chromium ... " Of the silicate portion he said:
" ... the earthy constituent of this stone ... is decomposed by concentrated hydrochloric acid and ... appears to be a tersilicate of the protoxyd of iron and magnesia, a mineral which though frequent in
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meteoritic stones, has never yet been distinctly recognized, and which in
a future paper on American Meteorites, I shall more particularly describe under the name of Howardite, after the Hon. Mr. Howard, that
celebrated chemist, who was the first British writer whose labors contributed to elucidate the history of these extra-terrestrial bodies."

Apparently the description was never published. The name
howardite, used in reference to a mineral species, is not listed in
A Treatise on Mineralogy (Shepard, 1857) and of it The System of
Mineralogy (Dana, 1892, p. 1037) says only, "A supposed silicate of iron and magnesium, present in certain meteorites." In
current usage howardite refers to a class of achondrites as described in the preceding section. The "earthy constituent" of the
Castine meteorite is actually a mixture in nearly equal proportions of enstatite and forsterite.
Although it is not obvious from Shepard's description, the
Castine specimen is a chondrite, as are the Andover and Searsmont stones. The chondrites are grouped on the basis of bulk
chemistry and mineralogy into a range of classes. The carbonaceous chondrites and enstatite chondrites lie at either end of that
range and are rare. Individuals representing the intermediate
types, including Andover, Castine, and Searsmont, are so numerous that they are known as ordinary chondrites.
Ordinary chondrites are divided into two major groups on
the basis of their iron content. The low-iron or L-group chondrites contain about 22 weight percent iron; the high-iron or Hgroup chondrites contain about 28 weight percent iron. Modem
chemical analyses are not available for any of the three Maine
chondrites, but each can be assigned to its proper class on the basis of mineral chemistry which varies systematically with class.
Ordinary chondrites are made up largely of olivine, pyroxene, and nickel-iron. The olivine is forsterite and its composition
is variable in the range Foss to Fo 7 s (i.e. 15 to 25 mol % of the
fayalite or Fe 2Si0 4 component). The pyroxene is a member of
the enstatite (MgSi0 3 ) - ferrosilite (FeSi0 3 ) solid solution series. Individual names for restricted compositional ranges in this
series - as in both the olivine and plagioclase series - were once
widely used. The current convention, only recently accepted for
the pyroxenes, is to dispense with names for intermediates and
instead express their specific compositions as percentages of the
end members. Unfortunately two of these now obsolete names,
bronzite (En90 - Enso) and hypersthene (Enso - En 50 ), were universally used in reference to ordinary chondrites. Enstatite denotes any composition from En 100 to Enso·
L-group chondrites, formerly known as olivinehypersthene chondrites, have roughly equal proportions of forsterite (Fo 79 - Fo 74 ) and enstatite (Enso - En 50 ). Metal constitutes
from 7-12 weight percent. H-group chondrites, formerly known
as olivine-bronzite chondrites, have roughly equal proportions
of forsterite (Foss - Fos 0 ) and enstatite (En 90 - En 80 ). Metal constitutes from 16 to 21 weight percent and is more nickel- and
cobalt-poor than the metal in L-group chondrites. Thus, determining the compositions of the individual minerals will permit
classification of chondrites. Note that as the amount of metal de-
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creases, the iron content of the silicates increases. The nickel and
cobalt contents of the metal increase concomitantly. Mason
(1963) measured the index of refraction of the forsterite in
Castine and thus indirectly determined its composition as Fo 75 .
This simple measurement established the Castine meteorite as
belonging to the low-iron or L-group.
Chondrites, despite their chemical and mineralogical similarities, can be quite different in their textures. These differences
are now recognized to be the result of thermal metamorphism.
Van Schmus and Wood (1967) proposed a classification of these
differences into several different petrologic types ranging from
type 3, essentially unmetamorphosed chondrites, to type 6 in
which the compositions of the forsterite and enstatite grains are
homogeneous (i.e. equilibrated), the matrix recrystallized, and
the chondrules difficult to recognize. They classed the Castine
meteorite as a petrologic type 6.

SEARSMONT METEORITE
At about 8: 15 AM on Sunday May 21, 1871 a third Maine
meteorite fell at Searsmont in Waldo County. Mr. Edward Burgess of Searsmont furnished the following description of the fall
to a local paper which is quoted by Shepard ( 1871 ).
"There was first heard an explosion, like the report ofa heavy gun,
followed by a rushing sound resembling the escape of steam from a
boiler. The sound seemed to come from the south, and to move northwardly. The stone fell in the field of Mr. Bean, the flying earth being
seen by Mrs. Buck, who lives near. The hole that it made was soon
found and the stone dug out. It was quite hot and so much broken as to
be removed only in pieces. The outside shows plainly the effect of melting heat. It struck with such force as to penetrate the hard soil to a depth
of two feet."

Mr. E. B. Sheldon, the postmaster of the adjoining village
of Searsport provided Shepard with a second description which
was paraphrased at length.
" ... Mr. Luce, who dug the stone, tells me he reached the spot
about fifteen minutes after it struck, when he found the fragments still
quite warrn. The largest piece weighed two pounds. All together, the
pieces amounted to twelve pounds. They emitted the odor given off by
stones violently rubbed together. The hole produced by the descent was
vertical in its direction, and two feet in depth. The character of the soil
was a hard, coarse gravel; and the shattering of the stone was produced
by its finally meeting three large pebbles, in the course of its descent.
Mrs. Buck, who saw it fall, or rather saw the scattering of the soil on its
entering the ground, was reading at the time in the house, distant about
thirty rods from the spot. The time was fifteen minutes past eight. She
first noticed a report about as loud as that of a heavy gun, or of a rockblast, such as they hear from a lime quarry situated about a quarter of a
mile distant. This was followed by a rumbling noise, as of a number of
carriages passing over a bridge. She rose and looked out from a back
door, then recrossed the room to the front door, where, after the lapse of
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about ten seconds, she saw the dirt in motion from the contact of the
stone with the earth. She thought it must have been nearly two minutes
from the first report, until the stone struck the ground. No one went to
the place for twenty or twenty-five minutes. The report was heard in
Warren, twelve miles to the southwest; likewise a hissing sound as of escaping steam. No report or sound was heard in Searsmont village, three
miles to the northeast."

The total weight of known specimens of Searsmont is
about two pounds, which suggests that all may have originally
been part of the two pound fragment mentioned by Postmaster
Sheldon. The largest single piece is an 803 .4 g specimen in the
Shepard Collection at Arizona State University, which also holds
a 43 .1 g fragment. There are 90 g at the Smithsonian Institution,
50.5 g at Harvard University, 49 .8 g in London, 45 g at the
AmericanMuseumofNatural History, 33.5 gin Paris, 28 gin Vienna, and 10 g in Chicago. Augustus C. Hamlin, a prominent
Maine citizen famous in mineralogical circles for his association
with the tourmaline mine at Mt. Mica, had a hand in the distribution of the Searsmont meteorite. In a letter of January 30, 1888 to
George F. Kunz published by Conklin ( 1986) he remarked" ... I
enclose a fragment of the Searsmont Meteorite of which I have
only a small bit." He had previously presented specimens to
Harvard University and the British Museum.
Shepard's description of the mineralogy of the Searsmont
stone is quaint but recognizable:
" ... More than half the stone is in the form of rounded grains
[chondrules ], mostly with roughened or drusy surfaces, and of a size
rarely exceeding mustard seeds. Between these, and often partially
coating them, is a fine grained subcrystalline white or grayish-white
mineral, which I take to be chladnite [enstatite]. It is rather loosely coherent ... This white mineral may form a quarter or more of the stone.
The rounded globules [chondrules] are bluish-gray, rarely with a faint
tinge of yellow, vitreous in luster and translucent, with two imperfect
oblique cleavages. On the whole, they resemble the unaltered grains of
bolton ite [forsterite] more than any of our terrestrial minerals; and di ffer
only in their greater tendency to assume the globular figure.
Minute points of bright meteoric iron are very thickly scattered
through the mass. A few grains oftroilite, the largest of the size of small
kernals of Indian corn (maize), likewise present themselves; together
with a single blackish mass of similar dimensions, which on being
touched with the point of a knife was found to be soft, and left a bright
metallic streak. It is probably a plumbaginous aggregate [graphite?]."

A chemical investigation of the meteorite was reported by
J. Lawrence Smith ( 18 71 ), the other prominent American meteo-

riticist of the nineteenth century. He separated the metal with a
magnet and found it to contain 90.02% iron, 9.05% nickel and
0.43% cobalt. In older references this is called native iron or meteoric iron. It is now known to be an intergrowth of the minerals
kamacite and taenite. Both are alloys of iron and nickel with the
latter being more nickel-rich. The remaining stony matter was
also analyzed, but the analysis was criticized by Wahl ( 1950) be-

cause it does not include CaO. Smith summarized the mineralogical composition of the stone as: nickeliferous iron [kamacite
+ taenite] 14.63%, magnetic pyrites [troilite?J 3.06%, olivine
[forsterite] 43.04% and bronzite [enstatite ], together with a hornblende [very improbable], with a little albite or orthoclase [a
feldspar], and chrome iron [chromite] 3 9 .2 7%, which agrees
with Shepard's qualitative observations.
The composition of the forsterite was determined by Mason (1963) to be (Mg 0 .81 Fe 0 . 19 hSi0 4 or Fo 81 which places the
Searsmont meteorite in the high iron or H-group of chondrites.
The readily delineated chondrules but general lack of clear, matrix crystals of feldspar led Van Schmus and Wood ( 1967) to
classify the Searsmont meteorite as a petrologic type 5. In contemporary shorthand the Searsmont specimen is described as an
HS chondrite.

ANDOVER METEORITE
The fourth Maine meteorite fell at Andover on August 5,
1898. Descriptions of the Andover stone were published by
Henry A. Ward (1902, 1903), founder of Ward's Natural Science
Establishment and an enthusiastic collector and dealer in meteorites. The meteorite fell on the farm of Lincoln Dresser who
supplied the following statement to Ward.
"The meteor that fell near my house on the morning of Aug. 5th,
1898, was witnessed by me, and I was within 25 feet of it when it came
down. It came from the north west at an angle of 75 degrees, and in all
probability came from the constellation of Perseus. It was accompanied
by a loud noise resembling a buzz saw, and had a following of smoke. It
was in intense heat when it struck a stone in the wall, grazing the stone.
In its fall it passed down through the branches of an elm tree, cutting
many of them off as clearly as if done by a sharp knife. I supposed at the
time it was a gaseous ball of fire, and thought it exploded, but after examination I found where it imbedded itself in the earth to the depth of2+
feet. I secured, by digging, a large piece weighting 7+ lbs., and two or
three small ones which were broken by its striking the rock fence."

The main mass of the Andover meteorite, now weighing
2791 grams is housed in the collection of the Smithsonian Institution (Figure 1). Chicago's Field Museum holds 90 g, the British Museum 19.7 g and the Natural History Museum in Vienna
15 g. Despite the fact that a greater percentage of it is preserved
than any other Maine meteorite, the Andover specimen has been
little studied except for the purpose of classification (Mason,
1963; Van Schmus and Wood, 1967). It, like the Castine meteorite, is an L6 chondrite.

WALNUT HILL METEORITE
Meteorites fall continuously, but their rate of recovery depends on many factors. During the nineteenth century, a meteorite was recovered in Maine about once every twenty-five years.
This pattern did not continue into the twentieth century despite
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Figure l. The main mass of the Andover meteorite, which is specimen #1274 in the collection of the United States National Museum
(Smithsonian Institution). Photography courtesy of the Smithsonian Institution.

an increase in population that should favor an increased rate of
recovery. Only one practically unknown meteorite has been recovered in Maine in this century. Perhaps this can be attributed
to the decline in farming and the introduction of automobiles,
both of which have diminished the amount of time people spend
outdoors.
The October 20, 1978 edition of the Portland Evening Express described the remarkable discovery of a meteorite in the
town ofN orth Yarmouth. While repairing the roof of a brooding
shed on his father's poultry farm, Mark L. Smith noticed a hole
near the eaves. Investigating it he found a small black stone lying a few inches below the top of the plate. Picking up the
smooth stone, which was dust-free in an otherwise dusty building, he found that it was lying on a piece of tar paper which had
been tom from the roof. Suspecting it to be a meteorite, the
Smiths took it to the University of Southern Maine where their
identification was confirmed after rudimentary tests by Professor David S. Westerman. A brief account of it subsequently appeared in The Maine Geologist (Westerman, 1978) in which it
was named for the village of Walnut Hill.
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The Walnut Hill meteorite was visually examined by the
writer in April 1992 and photographed (Figure 2). It is an ordinary chondrite in almost pristine condition. It is 6.4 x 5.4 x 3.7
cm in overall dimensions and is completely covered by a thin
black fusion crust except where a comer was ground away by
Westerman in order to examine a fresh surface. It presently
weighs 218 g. Permission to sample it for further characterization and classification was denied. The Walnut Hill meteorite is
retained and treasured by its finder.
CONCLUSION
The purpose of classification schemes is to group similar
things together. Hopefully this leads to fundamental insights
about the origin or nature of the things being classified. In the
case of meteorites, scientists believe that the individual meteorites in a particular class represent different samples from the
same parent body. Maine's five meteorites represent a small but
scientifically important sampling of rocks from at least three different parent bodies. The Castine and Andover meteorites are
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INTRODUCTION
There are many histories concerning Maine minerals and
mining available to the reader. Some are concerned only with
politics, whereas others emphasize a single mining episode or
some other aspect of the subject. This chapter reviews major
Maine mining episodes and aspects of mineralogical and geological sciences practiced in Maine. The intention is to present
mining and biographical information, however, out of necessity
some of the history reported will be of a political nature and some
will be of interest only to historians of science. Much of the history is derived from manuscript sources and is published here for
the first time, or at least for the first time in this collected format.
In many cases, manuscript sources revealed facts contrary to the
popularly held beliefs of New England mineral collectors, and
the style of citation was deliberately chosen to present this information in as close to first-hand style as possible through the use
of extensive quotations.
In the author's opinion, some previous histories have failed
because of imprecise and misleading rewording and paraphrasing. For example, an article by Trapp ( 1973) gave the wrong history for a particular mine, substituting the history of the Mount
Mica quarry in Paris for that of the Newry quarries. In this chapter, the author organized and annotated the quotations, but retained the primary information in order to tell the story
accurately. The overriding concern was always the presentation
of proof. As a result, the histories discussed here should have a
priority on credibility when details are at variance with presentations by earlier authors. If the author had chosen to merely cite
dates, paraphrase extensively, and identify when other histories
had gone astray, the history would have been not only more pedantic, but would have further confused the issue. Of paramount
concern is the fact that manuscript sources are inaccessible to the
collecting and general public. By using extensive quotations, the
author has opted to present the "unvarnished" truth as he uncovered it, and the reader's indulgence is requested when these quotations are the majority of the text.

The excellent and recent mining history of Oxford County
by Perham (1987), Maine's Treasure Chest, contains much history which is not included here and the reader is directed to that
source for additional reading. Maine naturalists and historians
are cautioned that, in the author's opinion, the histories written
by Blakemore ( 1952, 1961, 1976) need to be carefully compared
with primary sources and note should be taken that at least one of
Blakemore's "eyewitness" accounts is refuted by another "eyewitness" concerning mining at Mount Apatite. (See a review of
the pertinent literature by Wintringham, this volume).
The reader is advised that many early printed and almost all
historical manuscript sources employ informal English grammar
and frequently unique (sometimes incorrect) spelling. Early
spelling was often phonetic and personal taste sometimes governed spelling practices rather than rules. When archaic or unconventional spelling appears, it is usually left to be deciphered
by the reader. Sometimes the Latin word [sic] has been used to
call attention to the fact that the preceding word or words are verbatim and is to be considered as a notice that no error exists in
copying from the original source. Quotations in particular are
filled with variant spellings and incomplete grammatical constructions, but much of the text has been allowed to "pass" as the
repeated intrusion of sic would destroy the flavor of the original
writings. Missing or undeciphered text of a manuscript is indicated by [xx]. Words with doubled letters or unusual letter
choices (y for i; f for s; ch for c; k for c; 11 for l; etc.) are common
in early books, etc., and several spellings of a word may occur in
a single sentence. Some words appear with meanings or usages
unknown to most modern readers. In particular, many words are
used precisely and contrary to common usage: e.g. "supposed"
generally means "believed to be" rather than today's frequent interpretation "should be"; "fabulous" means "related to unbelievable fables" rather than "tremendous"; etc. It is hoped that the
original texts will be more interesting than editorial paraphrases
and certainly will provide the original writer's words, if not also
his intentions, unchanged by editorial interpretation.
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The following abbreviations are used in the text of the History of Maine Mining and Minerals:

Libraries

ACL
AM NHL
APS

BCL
CPL
HSP

HU
LCL
NYHS
MSL
PASL

RPHL
YUL

Amherst College Library
American Museum of Natural History Library
American Philosophical Society
Bowdoin College Library
College of Physicians Library, Philadelphia
Historical Society of Pennsylvania
Harvard University
Lawrence H. Conklin library
New York Historical Society
Maine State Library
Philadelphia Academy of Natural Sciences Library
Richard P. Hauck library
Yale University Library
References

MMJ

Maine Mining Journal
Specimen Collections

AMNH
MSM
FM

NEU
RHK
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EARLY EXPLORATIONS IN MAINE
In 1492 Christopher Columbus sailed west for Spain and
discovered a new world. Over the subsequent decades, a series
of Spanish adventurers, explorers, and settlers arrived and
discovered great wealth in gold and silver, both in the hands of
the Native Americans and in rich mines, all of which they
mercilessly exploited. The flood of precious metals back to
Europe from Central and South America inflamed the
imaginations and envy of other Europeans and soon efforts were
spawned to find new sources of these great riches [activities also
closely tied to finding a route to the far East] (Wright, 1970).
In 1497, John Cabot sailed westward, reaching Newfoundland (claims for further contacts: i.e., Labrador, Atlantic Provinces, New England, etc., seem to push well beyond known data)
although his primary discovery was great fishing grounds. In the
l 520's there was a flurry of activity along the Atlantic seaboard,
north of the Spanish colonies, including Italian Giovanni da Verrazzano, sailing for France (1524 ), Spaniard Esta van Gomez
( 1525), and Englishman John Rut ( 1527). Finding neither riches
or a passage to India, their enthusiasm waned and exploration
died for a half-century (Morison, 1971 ).
Despite the lack of actual activity along the Atlantic coast
during the middle quarters of the 1500's, interest was gradually
rekindled regarding the region's potential. About 1544, Frenchman Jean Alfonce sailed south from Newfoundland and described Norumbeqzte (probably the mouth of the Penobscot)
quite accurately. In 1556 Andre Thevet, who probably never visited the region but gained information from others, provided yet
another relatively reasonable description (Morison, 1971 ).
Then, in 1567, Englishman David Ingram was, per his account,
dropped off on the Gulf Coast of Florida and, over the next couple of years, walked on Indian trails all the way to New Bmnswick where he was able to hitch a ride back with a French ship.
He brought back incredible stories, especially about Norembega
(which he called the region north of the "River of May"). There

he found "a towne half a my le longe ... [with] many streats farr
broader than any streat in London." He stated that the men wore
"about their armes dyvers hoopes of gold and silver wch are of
good thickness." The women also were "aparaled with plats of
gold over there bodye much lyke unto an armor about the middest of there bod ye ... and lykwyse about there armes and the
smale of there leggs they weare hoopes of gold and sylver garnished with fayre pearle." The houses contained many a1iicles of
gold and silver and, further, he had himself seen "at the heads of
dyvers springs and smale rounninge brouks dyvers peasce of
gold some as bigge as his fynges, others as bigge as his fist" (DeCosta, 1890).
Ingram's grand story energized new efforts to exploit the
region. In 1579 and 1580, respectively, the English adventurers
Simon Ferdinando and John Walker visited the lower Penobscot
River basin. Walker, almost certainly influenced by Ingram's
tales, reported that he "had discover[ ed] a silver mine within the
River ofNorembega, on the North shore upon a hill about nine
leagues from the mouth" [probably the Camden Hill area]
(Quinn, 1940). Excited by Walker's report, in 1584, Richard
Hakluyt, an English proponent for New World colonization, repeatedly noted claims that there was "in the land golde and silver
and copper" and he argued that England would do well by "setting [people] ... to worke in Mynes of golde, silver, copper, leade
and yron" (Hakluyt, 1584).
The early 1600's saw a number of explorers along the coast
of Maine. No longer thinking of a route to the Indies, they had
come looking for what riches could be found along these shores.
While fishing and fur trading quickly proved major presettlement activities, one must assume that all kept a close watch
for signs of precious metals.
It was Captain John Smith who popularized the region. He
visited the Maine coast in the spring and summer of 1614 and as
part of his "plot was there to take whales and make try alls of a
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Myne of Golde and Copper." However, it was clear that he was
skeptical as to the promise of the latter goal, as he noted that "For
our Golde, it was rather the Masters de[ v]ice to get a voyage that
pro[j]ected it, than any knowledge hee had at all of any such matter" (Smith, 1616).
Not surprisingly, early settlers of Maine found no precious
metals, but had to depend on such old standbys as agriculture,
fishing, fur trade, and the timber industry to make a living.
Nonetheless, the dream of discovering precious ores persisted
and in 1664 William Phillips of Saco acquired from a local Native American, Captain Sunday, "a Certen Mine, being Accopted
a Silver Mine, lying & being above Saco Falls, about forty Mils
more or lesse." Furthermore, he sold sixteenth shares to his son,
Nathaniel, and to several prominent Boston gentlemen, including Captain Thomas Clark, Mr. Edward Tyng, Mr. John Hull, and
Mr. Edward Downe (York Deeds, I, 1887; VIII, 1892). Never
again was the mine mentioned, and the search for precious metals seems to have largely ceased in colonial Maine.

MAINE'S FIRST MINERALOGISTS
Frondel (1971) wrote that Nehemiah Grew (1681) recorded at least one specimen from Maine: "Earthen Balls about
as big as mounting Stones, of a Blewish colour, or that of Tobacco - Pipe Clay. With other irregular Lumps of the same nature: found among the Earth of Hill overturned at Kenebank
[Kennebunk, Maine] in New England." These were probably
concretions from glacial clays and were among the New England
material in the collection of the Royal Society at that time. They
were included in four boxes of specimens sent by John Winthrop
Jr. (1606-1676) from Boston in 1669.
Another "mineralogist," John Josselyn, was a well-to-do
independent naturalist, traveler, and a keen observer of his surroundings. He visited his brother at Black Point (Scarborough)
in 1638-39 and again between 1663-1671. These extended visits
gave him the opportunity to study the flora, fauna, and stones, especially where they pertained to materia medica or usefulness to
medicine. He produced insightful accounts of the native peoples
of whom he was a friend. By today's standards, his writings are
fanciful and he enjoyed reporting the fantastic: "Like Captain
John Smith, Josselyn believed that New England abounded in
precious stones and ores; but unlike Smith, he had traveled
widely over parts of the country ... "(Stearns, 1970). Josselyn
(1672, 1674, 1675) listed emerald, rubies, diamonds ("which are
very brittle, and therefore of little worth"), crystal, Muscovy
glass, black lead, Bole Armoniack, red and yellow Oker, Terra
Sigilla, vitriol, antimony, Arsnick, lead, tin, Tin Glass, silver,
iron, bog iron, and copper. The only specific Maine mineral locality that he mentioned was: "Twelve miles from Casco-bay,
and passable for men and horses, is a lake called by the Indians
Se bug, on the brink thereof at one end is the famous Rock shap'd
like a Moose-Deere or Helk, Diaphanous, and called the MooseRock. Here are found stones like Crystal, and Lap is Specularis or
Muscovia glass both white and purple." This description seems
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to place the locality on the shores of Sebago lake near the
Standish-Windham border which is a region known to contain
many granite pegmatite dikes abounding in such specimens.
(This rock appears to have been engulfed by higher lake waters
than those formerly present.)
His New England geological observations included suggesting a fluvial origin of valleys in relation to Mount Washington as well as the subterranean upwelling and desalinization of
sea water to form the Lake of the Clouds on that mountain
(Stearns, 1970). Furthermore, he believed that mountains were
hollow and that they contained trees of ores, ideas which were
widely held at the time. Josselyn reported on the Boston earthquake of 1638 and speculated about mountain building. Clearly
Josselyn was in tune with his contemporaries (see a summary of
early geologic thought by Adams, 1938) as well as being an
open-minded and original observer. He did not, however, belong
to the Royal Society (Stearns, 1970) and wrote his observations
without the benefit of that circle of scientific friends to draw
upon for help.
Josselyn (1674, 1675) stated ofNew England:
"The stones in the Countrey are for the most mettle-stone, freestone, pebble, slate, none that will run to lime, of which they have great
want, of the slate you may make Tables easie to be split to the thickness
of an inch, or thicker if you please, and long enough for a dozen men to
sit at. Pretious stones there are too, but if you desire to know further of
them, see the Rarities of New-England; onely let me add this observation by the way, that Crystal set in the Sun taketh fire, and setteth dry
Tow or brown Paper on fire held to it.."

(The lime industry began in Thomaston in 1733, but the heyday
of lime burning occurred in the later half of the nineteenth century (Grindle, 1971). Levett (1628) had earlier noted of Maine
lime: "There are likewise these helps for ground, as seasand, oreworth or wrack, marl, blue and white, and some men say there is
lime; but I must confess I never saw any limestone: but I have
tried the shells of fish, and I find them to be good lime." Levett
may have discovered bog iron, or perhaps hematite, in Maine,
but could only say: "Now there wants nothing but iron, and truly
I think I have seen iron-stone there, but must acknowledge I have
no great judgment in minerals, yet I have seen the iron-works in
England, and this stone is like ours.")
Only a few other early Maine mineralogical and geological
articles are known. Little ( 1785) dealt mostly with bog iron as an
ore. Schopf ( 1789) did not mention any regions in Maine. Belknap ( 1785) mentioned the manufacture of copperas(?) at Lebanon, York County, "New Hampshire" (usually considered a
misappellation for Maine). The rock Belknap described came
from a cellar wall which had developed an efflorescent alteration. He went on to say that the local rocks produced the same
kind of alteration and that the local inhabitants used the native efflorescence powder: "with as much success as the best imported
copperas" and he suggested that a business might be started to
manufacture this efflorescence as there was "plenty of wood and
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water there" for the process. Belknap was probably, therefore,
one of the first to mention use of the sulfide ores of the LebanonActon area.

whole day in the rain in search of the spot, but without success. As the
river during my visit was in the same state, I had no better opportunity of
examining than my predecessor; and this place remains still unexplored.
The land adjoining is the property of a Mr. Nathaniel Parsons, who lives
about two miles north west from York court house, in the same district
of Maine."

Mr. W. ( 1809) [note: article signed with initial only] gave
an interesting account of looking for and discovering mineral
veins in Maine:
"I am led to these observations by reflecting on a fact, lately communicated to me by a friend, viz. that so great is the scarcity, in this
country at present, of the mineral called antimony, so indispensably
necessary in the manufacture of printing types, that unless a supply can
be speedily procured from Europe, the proprietors of the type foundery
in this city [Philadelphia], the largest and most extensive in the United
States, will be obliged to discharge one half, or perhaps two thirds of all
their hands; and thus will a severe check be given to the present unexampled progress of arts and literature in this flourishing, peaceful and
happy country, for want of a single article, which perhaps, lies at no

Mr. W. continued the discussion of his learning of additional locations in Hadley, Vermont and Thompson's Mill, North Carolina. In each case, the significance of the finds eluded the finders
and no additional interest or activity resulted.
"After such highly encouraging proofs, let us hear no more whining, that this valuable mineral nowhere exists within the territory of the

United States; but let those who have skill and opportunities for making
excursions, be on the alert, and leave no stone unturned in the pursuit;
for, with prophetic certainty, I almost venture to pronounce in this, as in
a much more solemn and important affair, SEEK DILIGENTLY AND
YE SHALL FIND."

great distance, in inexhaustible quantities under our very feet. I confess I
was less mortified to hear that the exportation of this article had been

Moses Greenleaf

prohibited by the respective governments of France and Great Britain,

Moses Greenleaf provided a great impetus to the understanding of Maine's minerals and other resources through his reports, those of 1816 and 1829 being the most significant.
On Maine mining and manufacturing, Greenleaf ( 1816) reported: "In some manufactures of iron, Maine supplies itself; in
others, it receives considerable quantities from Massachusetts,
and elsewhere." At that time, there were seven naileries in the
state probably all using local Maine iron. Undoubtedly, all of the
iron that Maine produced for her own needs was of low quality
and was obtained from bog iron ore sources. Greenleafs only insight into mineral resources was indicated:

than to be told, that antimony is nowhere found native within the territory of the United States, and that to procure it, we must admit to the
most humiliating impositions. If the first of these assertions were absolutely true, that in an extent of two thousand miles by one thousand, of
plains, val lies, mountains and precipices, a single mineral, so common
in other parts of the earth, should be entirely wanting in this, it would be
a kind of miracle in the mineralogy of our country, without a parallel in
any other part of the globe.
But this is highly improbable; nay, I have no hesitation in asserting it as my opinion, that native antimony does actually exist in this
country, in as great quantities, and perhaps as much purity, as in any
other country whatever; and, that if proper search were made, it would
most certainly be found. The facts and circumstances on which this
opinion is founded, I shall, for the information of those immediately
concerned, and for the encouragement of others, briefly detail.
In the winter of 1808, being in Portsmouth, New Hampshire, I
was shown a mineral substance, evidently sulphureted antimony, which
was said to have been found in the bed of the Saco river, about twenty
miles above the town of that name, in the District of Maine. A celebrated
mineralogist now, or lately in this city, had been presented with specimens of the same, and directed to that part of the river where it was
found; but mistaking the place for the banks, instead of bed of the river,
the waters of which were at that time high; he wandered about for a

"In different parts, minerals of various kinds have been discovered, though no researches have been made to ascertain their extent. rn
the central part of the tract is a large body oflimestone, a bed of excellent
iron ore, and a large quantity of very fine yellow ochre. In other places
chalybate and other mineral springs, bog iron ore, pyrites, ochres, lime,
marine petrifactions, sulphate of iron, &c. &c. are found. In other parts
of the interior are said to be indications of the existence of iron, ochres,
and other minerals; but they have not been particularly examined."

This early report, along with his more complete 1829 report,
probably helped the call for a natural resource survey which ultimately led to C. T. Jackson's geological surveys.
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The understanding of the direction mineralogy was taking
in Maine, after 1801, depends on knowing two people: Parker
Cleaveland and Benjamin Vaughan. While Parker Cleaveland's
name is familiar to virtually every Maine collector, if only as the
name cleavelandite, Benjamin Vaughan's name will heretofore
have been unknown to virtually everyone. At first, this section
was intended as a simple history of Cleaveland, since he immediately became world-famous when he published his textbook on
mineralogy and geology. However, upon discovering Cleaveland's ( 1816) dedication to Benjamin Vaughan, the question
"Why was the dedication made?" became apparent. In researching who Benjamin Vaughan was, his behind-the-scenes role was
discovered. In his dedication, Cleaveland ( 1816) wrote:
"To

LL. D.

BENJAMIN

FELLOW OF THE ROYAL SOCIETY OF EDINBURGH, OF THE
AMER. PHILOS. SOCIETY, OF THE AMER. ACADEMY, AND
OF THE MASS. MED. SOCIETY, ETC.

tion to minimize either Cleaveland's achievements or his role in
American mineralogy. It is important, however, to remind ourselves that progress is rarely achieved in a vacuum. Benjamin
Vaughan's story will be intertwined with Cleaveland's. The following chapter summarizes the lives of these two gentlemen and
attempts to demonstrate the reasons for, and recount events leading to, the publication of the famous Cleaveland textbooks. The
information reported here will be of particular interest to collectors of minerals and of mineral books.

PARKER CLEAVELAND
The influence of Parker Cleaveland and his place in American mineralogy is well documented by Greene and Burke ( 1978)
and Greene ( 1984 ), and the reader is directed to these excellent
sources for that comprehensive perspective. Additional background on Cleaveland's contemporaries can be found in Fulton
and Thomson ( 194 7) and Wilson ( 1979). The incidents and correspondence cited here view Cleaveland in the narrower per-

SIR,
You will not, I trust, be displeased, and the Public, I am assured,
will not be surprised, that I should embrace this favorable opportunity of
addressing you, as the patron of general literature, and more especially
of Natural Science.
It is, indeed, an Elementwy treatise only, which is here offered to
your notice. But it is no small encouragement to those, who are anxious
to promote the progress of Mineralogy and Geology, to know, that these
branches of knowledge receive the patronage and attention of such, as
have, like yourself, devoted a large portion of life to the cultivation and
improvement of deeper and more abstruse sciences.
Accept, Dear Sir, for your friendship, both to myself, and the College, with which I am connected, these sincere expressions of gratitude
and respect,
from your much obliged
and humble servant,

Parker Cleaveland.
Bowdoin College,
Nov. 8, 1816."

influence acinformation on
of this sec-

Parker Cleaveland, circa 1820 (from Merrill, 1
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spective of his mineralogical activity m Maine and the
production of his textbooks.
Parker Cleaveland was born in Rowley (Byfield), Massachusetts on January 15, 1780. Woods (1860) published a biography of Cleaveland, as well as an eulogy in 1859. Wheeler and
Wheeler ( 1878) summarized Cleaveland's life [largely extracted
verbatim from Woods (1859)]:

quire, who was at that time Clerk of Courts and Register of Probate, and
also village postmaster; and during his vacations and at intervals of his
school hours, gave his aid in those several offices. As Mr. Sewall's assistant, he sometimes attended the courts, and was also occasionally engaged in justice business. Although thus engaged while at York, his
intention of devoting himself to the profession oflaw was shaken by his
own distaste for the business, though not of the study itself, and still
more by the earnest desire of his parents that he should study divinity.

"Professor Parker Cleaveland inherited the powerful intellect and
the active and cheerful temperament of his father, and also somewhat
the electrical excitability of the latter, whom he is said to have resembled in the general cast of his features.
During his childhood he gave many indications ~f that clearness

For several years his mind was agitated about the matter, but he finally
determined in favor of the ministry, and placing himselfunderthe direction of his uncle, Reverend John Cleaveland, of North Wrentham, he
pursued his studies at his home in Byfield.

and vigor of mind for which he was afterwards distinguished. On one
occasion, when only four years old, having answered a question which

While he was thus engaged, he received, near the close of October, 1803, information through President Willard that 'he was chosen tutor of Harvard College, to succeed Mr. Emerson, in the department of

had been put to him with a wisdom above his years, and being asked
who told him that, he replied, I told myself He was remarkable, even at
that age, for a certain constitutional timidity and for great reserve in the

Mathematics and Natural Philosophy.' He promptly accepted the appointment, and commenced, November 23, with the instruction of the
Senior class in Enfield.

expression of his feelings. Though he was known to have strong affections, he never showed them in the ordinary way. On account of his stu-

About 1804 he made a public profession of religion in the church
in which he had been baptized. In 1805 he determined to discontinue his

dious tastes and peculiar temperament, his father decided to give him an
education, and therefore sent him to prepare for college to the famous

tutorship and to enter upon a professional life. Although his religious
views had not changed, he found the question of his future profession

Dummer Academy, which was situated in his native parish, on the Newbury side, about two and one half miles from his home. The preceptor of

again unsettled, owing to his conscientious scruples about entering
upon one to which he felt that he had no certain and unmistakable call.

the academy at this time was Reverend Isaac Smith. He entered Harvard
College in 1795, before he was sixteen years old, and became at once a ·

He therefore again determined to enter the profession of law, and had
some thought of settling in the then new town of Bangor.

general favorite. Though he was led by his high spirits and social nature

At a meeting of the Phi Beta Kappa Society, August 30, 1804, he

to mingle freely in scenes of pleasure, there is ample evidence that he

was appointed, with Dr. Kirkland and others, to superintend the publica-

was never seduced into any neglect of his college duties, into any conflict with the college authorities, or any abandonment of the moral and

tion of the 'Literary Miscellany.' To this he contributed two articles from
his own pen, viz. a review of Morse's 'Gazetteer,' and of Darwin's 'Tem-

religious principles in which he had been educated. If during the day and
evening he indulged himself in the society of his boon companions, he

ple of Nature.' The 'Miscellany' did not continue its existence long after
his connection with it ceased.

would retire at night, darken his window, and while supposed to be

May 15, 1805, by the unanimous vote of both boards, he was cho-

asleep, would push his studies far into the morning.
The natural sciences had so little place at this time in the college
course that he did not then lay the foundation of his future success in this
department. He was, however, proficient in Greek.

sen Professor of Mathematics and Natural Philosophy, in Bowdoin College. He at first declined it on the ground 'that it would involve the
sacrifice of the profession which he had chosen, and the time which he
had spent in preparing for it.' He was, however, prevailed upon to accept

He was graduated in due course in 1799, enjoying the reputation
among his fellow-students of being the best general scholar and the man
of most talent and promise, though not bearing off the highest honors of

the appointment, though he took out certificates of qualification as far as
he had proceeded in the law, and kept them for future use should occasion require.

his class. In his Junior year he had taught school in vacation, in Boxford,
and in his Senior year in Wilmington. After he left college, he taught for
a few months in Haverhill. From thence, in March, 1800, he went to

He was inducted into office October 23, 1805, being scarcely
twenty-five years of age. He entered upon the duties of his professor-

York in this State, where he taught the central town school for three

ship, which he continued to discharge without intermission to the day of
his death, a period of fifty-three years.

years. As a school-master, he exhibited the same skill in teaching, the
same strictness of discipline, the same power to attach his pupils to him-

During the early period of his professorship he paid some attention to the ancient classics, read the standard authors in English and

self and to awaken their enthusiasm, which he displayed afterwards in

French literature, and even indulged his poetic faculty. He is reported,

the higher spheres to which he was called. Notwithstanding his eminent
success as a teacher, he did not at this time think of taking teaching as a

on good authority, to have written, soon after coming to Brunswick, an
ode on some public occasion, which was set to music and sung.

vocation.
On his leaving college, it was his purpose to study law; and accordingly, when he went to Haverhill to teach, he at the same time entered his name in the law office of Ichabod Tucker, Esquire. When he
moved to York, he engaged himself as assistant to Daniel Sewall, Es-
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There being no instruction at that time in Bowdoin College in any
of the branches of natural science except those of mathematics and natural philosophy [physics], Professor Cleaveland set to work to prepare
himself to supply the deficiency, and in 1808 gave his first course oflectures on chemistry and mineralogy. For this voluntary service he was af-
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Cabot Mill, Brunswick, Maine, postcard circa 1907,
site of molybdenite discovery in 1807.
terwards paid by the boards two hundred dollars, and the sum was
continued thereafter. From that time he bore, in addition, the title of Lecturer in Chemistry and Mineralogy until 1828, when it was changed to
Professor in these branches ....
The finding by the workmen in the Topsham sluiceway excavation, in 1807, of substances entirely new to them [molybdenite], attracted his attention and led him to the study of mineralogy, which he
pursued so assiduously that in 1816 he published his 'Elementary Treatise on Mineralogy and Geology.' ... In recognition of Professor Cleaveland's services, his name was given to a species of feldspar before
known as albite, and to a compartment in the Mammoth Cave in Kentucky .... He received diplomas of membership from sixteen or more literary and scientific societies, including those established in the
principal capitals of Europe. He received offers of professorships some of them with offers of salary double his own - from Harvard College in Massachusetts, from Dartmouth College in New Hampshire,
from the University of William and Mary in Virginia, from Princeton
College in New Jersey, from the College of Physicians and Surgeons in
New York, and from the University of Pennsylvania. He was later appointed one of the commissioners for the survey of the New England
boundary by President Van Buren, and Regent of the Smithsonian Institute by President Pierce. [ 1] ...
Upon the establishment of the Maine Medical School in 1820, he
was appointed Professor of Chemistry and Materia Medi ca, and at the
first meeting of the Medical Faculty he was appointed secretary ....
In his external appearance and to a casual observer, Professor
Cleaveland was stern and austere, and on a sudden provocation or any
obtrusive impertinence was sometimes passionate and violent. But underlying these rugged austerities on the surface of his character and constantly cropping out from beneath them, to use a term of his own, there
was a large-hearted nature, an exhaustless vein of kindly and generous
feelings ....

Though retired in his habits, he felt a lively interest in the general
welfare, and, until overburdened with official engagements, took an active part in all measures for promoting the public good. In 1814 he delivered an address before The Brunswick, Topsham, and Harpswell
Society for the Suppression of Intemperance, which was published by
their request. In 1825, after the occurrence of the fire in which the factory and a large part of the adjoining district was consumed, he interested himself in organizing a fire company, and was chosen its first
commander. Though he was in the zenith of his fame, and had declined
the most distinguished offices to which he was called from abroad, he
gladly accepted this village appointment, and held it, to universal acceptance, for twenty years. It is hardly necessary to say that whenever a fire
broke out, by night or by day, he was always first on the ground, always
managed the hose-pipe, and always stood, when duty required, in the
place of the greatest exposure.
His general and excessive timidity cannot be passed over in silence. The stories which have been current for the last fifty years in regard to his fear of lightning, however incredible, are yet substantially
correct. It is related by persons who were inmates of his house in the
early period of his residence in Brunswick that during a thunder-storm
it was his wont to lie on a feather-bed, taking care that the bedstead
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should be removed to a good distance from the wall; and that a rising
cloud, which gave signs of being charged with electricity, had, in some
cases, kept him from his recitation-room, in others, driven him home
from college or from church in the midst of services, and that it was not
until his house was well protected by two lightening [sic] rods that he
was able, on such occasions, to maintain any tolerable tranquility. But it
was not in regard to lightening only that he was a timid man. It was this
extremity of caution which prevented him from travelling, and finally
circumscribed his motions within a few miles from his door. Long before the stage-coach was supplanted by the rai ]way car, it had become too
dangerous a vehicle for him. His last journey to Boston, now some
twenty years back, was made in a one-horse chaise. It is no wonder that
he never repeated the experiment, obliged as he was, on that occasion, to
make a tedious detour through the upper counties, to avoid the long and
dangerous bridges on the lower route ....
Another marked characteristic of Professor Cleaveland, which
deserves a passing notice, was his aversion to change, his attachment to
a settled routine, his tenacity of the ways to which he had become
wonted, in short, his intense conservatism of character. Each duty of the
day, from his rising up in the morning to his lying down at night, had its
allotted time and place.
But no proper estimate can be formed of Professor Cleaveland's
character without taking into view its moral and religious elements.
There are few men in whom the sense of duty has been higher or more
active, or whose lives have been more strictly governed by it. It was his
great endeavor in every condition of life, and especially in his official
relations, to be found faithful. His habitual and cheerful self-denial, his
constant sacrifice of personal ease and comfort, his careful husbandry of
time in which even the fragments were gathered up, his stern disallowance of all light reading and unnecessary recreation, his midnight toils,
his careful preparation for his recitations and lectures, his punctual and
never-failing attendance upon them, and the earnestness which he carried into them, were all inspired and ennobled by his sense of official
duty. This, perhaps, more than any other principle, was the deepest
spring and the crowning excellence of his character."

A Career at Bowdoin

a professor of these branches, who should reside at the College. The return of peace I understand has revived the subject, and the Corporation I
believe are making arrangements relative to this object. It is doubtful
whether either oft he present chemical professors would be wi!ling to remove to Cambridge. Dr. Dexter is rather too far advanced to contract
new habits; and Dr. Gorham has too great an extent of practice to be
willing to give it up. If this be the fact the Corporation will be compelled
to look to some other quarter. I know not whether your name has been
mentioned, and if it have[,] they would naturally doubt your willingness
to sacrifice the ties, which bind you to your present situation. Will you
have the goodness to let me know your feelings on the subject? I need
not mention with what satisfaction I should name you to the President,
could I be assured that such a change in your situation would be agreeable. These remarks are unofficial, and dictated solely by the impulse of
private friendship."

A more formal offer eventually came and Cleaveland wrote to
Benjamin Silliman (July 17, 1820;
"I have received proposals to go to Cambridge. My duties would

or Elsewhere?

While the public generally regards a career as one which is
relatively fixed, geographically, most careers involve changes in
locations. Even before Cleaveland became famous, the knovvledge that he was writing a book was enough to make him attractive to schools other than Bowdoin. The summary of
Cleave land's life by Wheeler and Wheeler ( 1878) indicated that
Cleaveland was faithful to Bowdoin College despite numerous
inquiries and offers from other institutions. Regarding having
"refused" an appointment offer from Harvard College, Levi
Hedge of Harvard College wrote
3, 1815; BCL) to
Cleaveland:
" ... I will take the liberty, my dear friend, to mention, inter nos,
subject in which you may possibly have some interest. It has long been a
desideratum to have chemistry and mineralogy taught here as a part of
our Collegiate course, and there has been heretofore considerable talk of
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Bowdoin College, circa 1810 (courtesy Nathaniel Edwards).

be, for one term, one recitation a day, and one lecture on Chemistry or
Mineralogy- and for the other two terms three recitations a day in Philosophy and Mathematics. - Very little time is devoted to MinY. Salary
1700 -

s

To induce me to remain here, my duties are to be one recitation
and one lecture a day through the year. A Medical School has been created by the Legislature, by which it is expected that my salary may be increased $4 or 500 I have not yet made my determination. What do you think of it? I
seem doomed to work hard, wherever I am."

Cleaveland revealed to Silliman the nature of his salary and
benefits as a professor (June 20, 1816;
"The salary to a Professor in Bowd. Coll. is $800, paid quarterly.
There are no perquisites whatsoever - The Board do not even engage to
furnish them homes, or rent. - It so happens, that the College own the
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house, in which I live, and for which I pay $100, annual rent. - No alterations, I presume, will be made in the salaries for some time. Two or three
years since, the Legislature made us a grant of $3000 a year, for ten
years, one quarter part of which is to be appropriated in assisting those
students who are indigent. Previous to this grant, the College were incroaching upon their capital $1600 annually .... "

Cleaveland responded to Professor John Adams (July 22, 1820;
"It is true, that I have received proposals to remove to Harvard University, with a salary of$1700 a year. - Some alterations
have since been made in this place, affecting both my salary and
duties - What my determination will be I cannot at present say. - I
may, however, safely add,
under existing circumstances, I
should probably go to Cambridge, ifI should leave this place."
Benjamin Silliman (August 11, 1820;
apprised Cleaveland of his thoughts on the potential appointment:
" ... As to the proposition made you to go to Cambridge I cannot
judge correctly of it as a matter of advantage because I am ignorant of
the pecuniary resources incident to your present situation; but if 1700 $
or even 1700 $ & a house is all that they can afford you & all that the
situation directly or indirectly will yield, I am free to say that I think you
cannot, especially in that expensive & opulent community, do more
than live, and it seems that your labours will not be materially lighter. As regards my personal feelings and laying out of the question any
claims of affection or obligation that Bowdoin college may have upon
you I should be pleased to see you at Harvard - especially as I could then
come in contact with you occasionally. - How far your fame would be
increased by the removal may be a question. Your own light probably
shines brighter in comparative solitude than it would do if surrounded
by numerous other luminaries; you have light enough I am sure however
to shine still, but our eyes are more fixed on the solitary morning or
evening Jupiter or Venus than when Orion & a hundred other constellations are in view. - Chemistry & Mineralogy are evidently not regarded
at Harvard as they are here or with you. You would raise them, no doubt,
but where you are, they are already in High estimation. Still I should be
highly gratified to see you there .... "

Perhaps Cleaveland's xenophobia had been somewhat
aroused previously when Levi Hedge (November 21, 1818;
HSP) reported on a cafeteria riot between the freshman and
sophomore classes of Harvard University and the resulting dismissals and student protests which followed. Benjamin Vaughan
also indicated caution in reporting (April 10, 1819; APS) on a
potential appointment to William and Mary College:
"Dr. [Robert] Hare says, that the professorship at W & M's will be
found to be attended with considerable inconvenience in the case of a
married man; since removal for 4 months will be indispensable in the
bilious season, (which will prove both troublesome & expensive). The
difficulty of procuring servants will also be great; & hired slaves will
not satisfy you, nor will it be profitable to purchase them. ...
On the whole or. Hare seemed to think, that $1000 in Maine were
equal to $2000 at the above college."

Benjamin Vaughan, circa 1785 (from Nason, 1909).

Bowdoin College accepted its first students in 1802. Mitchell
(1952) indicated that by 1820 there were still only six members
of the faculty and four buildings on campus -two of the buildings
were of "insignificant size" and made of wood. Mitchell (1952)
indicated that the average Bowdoin class from 1817-1820 contained twelve graduates.

BENJAMIN VAUGHAN
Dr. Benjamin Vaughan (April 30, 1751 - December 8,
1835), apparently left no published articles to document his mineralogical activities (Poggendorff, 1863; Nickles, 1923; Hazen
and Hazen, 1980), although: "He was the author of numerous political and philosophical papers and of several historical treatises" (Snell and Ledew, 1962). Benjamin Vaughan, originally a
British subject, was a Maine resident for about half of his life,
and while a person of significance in America's and Maine's history, was also a mentoring figure for one of Maine's most famous
citizens - Parker Cleaveland. Due to his importance to Parker
Cleaveland, Vaughan's biographical information should be of interest to mineral collectors, in general, residents of Maine, and
American historians. As will be seen, Benjamin Vaughan was an
outstandingly knowledgable scientist, physician, political observer, etc. whose level of education far exceeded the training of
most other men. Of his ancestry, Hodgdon and Hancock ( 1918)
reported:
"The family of Vaughan, or Vychan as it was originally written, is
one of the oldest in the British Isles.
Skilled genealogists in the family have traced their lineage to a
Welsh Knight, of the famous 'Round Table' in the mythic times of'King
Arthur,' and have clearly established their line of descent from the ancient kings of Wales.
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and natural philosophy (physics and astronomy). Gardiner
( 1859), Benjamin Vaughan's cousin, summarized Vaughan's life:
" ... [Samuel Vaughan] owned a valuable plantation in the island
of Jamaica, to which he made occasional visits; and there the subject of
this notice was born, April 30, 1751.

Bowood House, Caine, Somerset, England; home of William PettyFitzmaurice, Lord Shelburne, where Priestley tutored Benjamin
Vaughan and where Priestley discovered oxygen (see late note, p. 72).

Few families since the Nonnan conquest have been more prominent in English History."

Benjamin Vaughan arrived in Hallowell in 1797, but did
not live as a recluse. He corresponded extensively and provided
fatherly scientific advice and counsel to a wide variety of scientists as well as Parker Cleaveland. Vaughan [May 13, 1805,
MSL] wrote a long letter containing advice on astronomy to William Herschel [astronomer and discoverer of the planet Uranus
and father of astronomer John Herschel] and added a comment
concerning Maine:
"The mineralogist will find much granite, some metallic ores, but
nothing calcareous or volcanic, nor any petrefactions ....
Whatever person comes here with your recommendation, will
find our families open to him. We have many books & some facilities to
offer, and regions which have never been visited by the natural historian. Nor is there any observatory in these parts, though we have a college within 28 miles where some thing may soon be done ....
Our friend Dr Priestly [Joseph Priestley] never visited these parts,
though he once engaged to do it."

Some thing, indeed, was soon done as two days later Parker
Cleaveland was appointed professor of Mathematics and Natural Philosophy at a college 28 miles distant from the Vaughan
farm. Cleaveland was one of a few professors at Bowdoin College and Vaughan's interest in the college immediately brought
the two scholars into correspondence. Vaughan's correspondence with Cleaveland included discussions on which recent
books were the most influential and contained Vaughan's commentaries on them. Vaughan perhaps reported on a few mineral
finds, but did offer many valuable insights in mineralogy, geology, medicine, and on various experimental designs in chemistry
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He was educated in England, and at a suitable age was sent to
study in Cambridge, without being matriculated, as at that time, the signature to the thirty-nine articles was a prerequisite to matriculation at either of the English Universities; and Mr. Vaughan having been brought
up as a Unitarian, could not conscientiously comply with this requisition, and was not admitted to any of the collegiate honors, but in all other
respects, had the same advantages as other students .... Mr. Vaughan became attached to Miss Manning, an accomplished lady, of lively wit, ...
She was the daughter of a wealthy London merchant, ... The father refused his consent to his daughter's marriage, because Mr. Vaughan had
no independent fortune, nor any profession or business by which he
could acquire one. To attain the object of his affections, Mr. Vaughan
went to Edinburgh, and there pursued a regular course of medicine for
two years, and having obtained his degree ofM. D., returned to England,
where he obtained the hand for which he had so faithfully labored. His
father-in-law made him a partner in his business, and assigned to him
the charge of the extensive correspondence of the house, the [letter]heads of which were given to him by the senior partner.
Mr. Vaughan inherited from his parents a strong predilection for
America, and lived on intimate terms with all the distinguished Americans residing in London, among whom were Dr. Franklin, Mr. Jefferson, and Mr. Laurens of South Carolina. The colonies found it necessary
to have agents residing in London to represent their interest, and they
generally selected for the office their most distinguished men. In such
society Mr. Vaughan became an enthusiast for American Independence.
After the surrender of Lord Cornwallis, there was no longer expectation of reducing the American colonies to obedience, and the British nation became clamorous for peace; and as peace necessarily
included the acknowledgement of American Independence, it could not
but be deeply mortifying to British pride. While yielding to necessity,
Lord Shelburne was desirous that peace should be concluded with as little irritation as possible; and as the negotiation would be out of the common course of diplomacy, he applied to Mr. Vaughan to recommend as
ambassador, some person well acquainted with the American character,
and who would know how far it would be necessary to yield to American claims. Upon his recommendation, Richard Oswald, a merchant
largely engaged in commerce with the colonies, was appointed to treat
with the American Commissioners, and at the solicitation of his Lordship, Mr. Vaughan accepted the office of confidential messenger, constantly passing between the minister in London and the ambassador in
Paris, to carry proposals, explanations and suggestions, which it was not
thought expedient to commit to writing. Lord Shelburne highly valued
this service, and was desirous on the part of government to remunerate it
liberally, but Mr. Vaughan declined all compensation, although his
father-in-law, a high Tory, cut him off from a year's profits of the house,
for neglecting the business of the finn to engage in American politics.
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The French revolution has been frequently considered as the natural sequence of American Independence. The English Whigs, particularly those who were Unitarian, hailed with enthusiasm the first
dawning of this revolution, and many of the most distinguished were
specially invited to attend the opening of the first National Assembly; an
invitation which was accepted by Dr. Vaughan, who took Mrs. Vaughan
with him .... The English Whigs, dazzled with the present enthusiasm,
shut their eyes to the future, and sighed for such a republic in England.
The more prudent would have been satisfied with the introduction of
gradual changes in the constitution of their country, but the more ardent
fraternized with the French politicians, and were anxious that England
should be at once revolutionized into a democratic republic.
In their enthusiasm, they had made themselves believe that the
great mass of the nation were ready for the change, and the introduction
of a small body of French troops, to give confidence in the first rising,
would at once excite a general demand throughout the nation for a republican form of government. To effect this object, they entered into
correspondence with leading members of the French Government, who
readily accede? to their wishes. The English ministry, having obtained
information of this correspondence, caused the arrest of a number of the
persons implicated; several of whom were tried, convicted, sentenced,
and transported to Botany Bay. Upon [Mr.] Stone, one of the convicts,
was found a letter of Dr. Vaughan's, dissuading against the project of
calling in French troops. As soon as the Doctor heard of this, he instantly
fled to France, and sought an asylum with Mr. [Fulwar] Skipwith, the
American consul-general in Paris.
His brother-in-law, Manning, amemberof Parliament and a Tory,
applied to Mr. Pitt, to know in what light Dr. Vaughan's conduct was
viewed by the government, and whether it would be safe for him to return to England. Mr. Pitt replied that they perfectly understood Dr.
Vaughan's character, that they considered him an enthusiast, but in no
way a dangerous person, that he might return and resume his seat in Parliament; and he would assure him that no notice would be taken by the
government of anything that Dr. Vaughan had said or done. Dr.
Vaughan would place no confidence in this declaration of Mr. Pitt, but
viewed it as a trap laid to get him into the power of the ministers, and he
never again set foot upon the soil of England.
Mr. Skipwith received him in the most friendly manner; gave him
the use of his country-house, where he resided more than a year, in a
kind of incognito, though he constantly received visits from the savans
and distinguished men of Paris. Unable to return to England, he determined to become a citizen of the American republic. As the existing war
between France and England prevented his family from joining him in
Paris, he directed them to proceed to the United States under the charge
of Mr. [John] Merrick, a tutor in the family, and who subsequently married his sister; and he wrote to his brother Charles in Boston, to have a
place provided for their reception, where they could remain till he was
ready to join them. Charles established them at Little Cambridge, now
Brighton, where Dr. Vaughan joined them in about eighteen months, in
the year 1796 [actually 1797], and then took them to Kennebec, making
his permanent residence at Hallowell, on family property derived from
his maternal grandfather, after whom the town was named. Here he occupied himself in study, in an extensive correspondence with distin-

guished persons on both sides of the Atlantic, and in promoting the welfare of the place, and of the people among whom he had fixed his residence.
He had an extensive library, and his books were freely loaned to
all who were disposed to read them. His medical education became also
useful. In addition to his medical library, he received regularly all the
new and valuable books on medicine published in England, he was constantly called upon in consultation in important cases, with the neighboring physicians, where he gave his advice readily and always
gratuitously. The poor he visited without being accompanied by a regular physician, not only giving advice, but furnishing also the requisite
medicine, and frequently supplying the nourishing food needed for their
recovery. In the year 1811, the epidemic known as the spotted fever ...
visited the northern portion of the United States, and like the Asiatic
cholera, marched slowly, but with resistless power from place to place.
During its prevalence in Hallowell, Dr. Vaughan was indefatigable in
his attentions to the sick, and in his efforts to stay the progress of the disease, and he consented to take the entire charge of Dr. Page's numerous
patients, prostrated with that complaint, during his absence at Wiscasset, where the epidemic was just appearing, and where he went at the urgent solicitation of the people, for a few days, to give them the benefit of
the experience he had acquired in its management. The agriculture of
the country was indebted to Dr. Vaughan for the introduction ofnew varieties of seed and plants, and for the importation of improved breeds of
animals. His fortune was considerably diminished by the large sums expended upon his farm and nursery.
Dr. Vaughan was a man of great learning. He was a rapid reader,
and the marginal notes in most of his books bear testimony to the attention with which he read, and he could give clear and condensed sketches
of an author's views. His knowledge was always at command, and no
subject could be introduced into conversation, upon which he would not
give additional information. From this very extensive knowledge and
ready power of producing it, he has been called a walking encyclopedia.
He was, however, a learned man, rather than an original or profound
thinker.
The degree of LL. D. was conferred on Dr. Vaughan by Harvard
University, in 1801[actually1807], and by Bowdoin College, in 1812;
and he was a member of numerous literary and scientific societies, both
in Europe, and in this country. He died at Hallowell, Dec. 8th, 1835, after a short illness, in the eighty-fifth year of his age, and in full possession of his faculties, highly and universally respected."

Additional explanation of Benjamin Vaughan's not having received a degree from Cambridge is provided by Marvin ( 1979):
"England had a law at that time that Unitarians, Quakers, Baptists,
Methodists, and Presbyterians could not be officers in the Army or the
Navy, nor members of Parliament, nor Judges in the Law Courts, nor
heads of Corporations. They could not send their children to any of the
Public Schools, such as Eaton or Harrow, nor could they fully graduate
from any University. Nor could they use the graveyards of the Church of
England even though their families had used them before. Collectively
they were known as the Dissenters."
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Concerning Benjamin Vaughan's studying medicine, Marvin
( 1979) indicated: "The Medical School in Edinburgh had a high
reputation - with students coming from many countries, even
from America. In addition there were no restrictions in Scotland
that prohibited granting degrees to Dissenters."
Although Gardiner's ( 1859) account appears full of details,
the remarkable scholarly biography of Benjamin Vaughan by his
great great granddaughter, Mary Vaughan Marvin ( 1979), contains details of activities, philosophies, etc. which are out of the
scope of this short biographical segment of Benjamin's life and
in some details the written records cited by Marvin ( 1979) are at
variance with those summarized by Gardiner ( 1859). Actually,
when Vaughan fled to France, he was arrested by a local Committee of Public Safety, but thanks to his fluency in French, his
knowledge of French politics, and, probably, his acquaintance
with influential Parisians, he was only held in detention. After
several years, Vaughan was released into the custody of Francios
de Bathelemy in Geneva, Switzerland, a former friend and export/import business contact from years before. Through the aid
of his friend, Vaughan eventually was able to obtain an exit visa
to America in 1797.
Benjamin Vaughan was more than a footnote figure in
American independence and contributed greatly to the fairness
of negotiations resulting in the Treaty of Paris of 1783. As part of
the "shuttle diplomacy" he was engaged in, Vaughan transmitted
John Jay's ultimatum that peace could never be made with the
colonies, but that peace had to be made with the United States.
Vaughan was exceptionally valued as a friend and advisor of
William Petty Fitzmaurice, second Earl of Shelburne (later first
Marquess [Marquis] of Landsdowne ), the British negotiator of
the treaty, and Vaughan provided many valuable arguments for
the final details of the treaty. On one occasion, Vaughan wrote
(~ 1782) to Lord Shelburne, concerning the Maine portion of the
the Canada-U.S. boundary: "I should be grieved to hear that a little spot of cross, frosty land, which the Empress of Russia would
give away at breakfast, should spoil a national accommodation"
(Marvin, 1979). (The Marvin ( 1979) biography of Benjamin
Vaughan indicates many additional occasions when he extensively and successfully advised and influenced treaty negotiators with a wide variety of countries. A case could be made that
few people have had such important direct diplomatic impact on
the politics of the world during their own times.)
Vaughan included Benjamin Franklin among his close
friends though he was much Franklin's junior and persuaded him
to write his autobiography (of which Vaughan wrote the preface)
and later aided Jared Sparks in a new Franklin biography. John
Quincy Adams persuaded Vaughan to write a history of the
Treaty of Paris negotiations which could be used to resolve the
northeastern boundary dispute which was eventually settled by
the Webster-Ashburton Treaty of 1846.
Vaughan was a close friend of George Washington and the
Vaughan fireplace, purchased for Washington by Benjamin's father, can be seen in Mount Vernon and the Vaughan [portrait of]
Washington can be seen in the National Portrait Gallery in Wash-
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ington, D. C. Benjamin Vaughan designed the State Seal of
Maine with only the State Motto being shortened. Vaughan was a
close personal friend of Thomas Jefferson, James Madison, John
Adams, John Quincy Adams, Thomas Paine, and William Wilberforce. Marvin (1979) suggested that Vaughan's views could
have greatly influenced his close friend, James Monroe, and may
have helped inspire the Monroe Doctrine. When the Marquis de
Lafayette made good on his promise, "I shall return," he came to
Maine in 1825 and met with his dear friend, Benjamin Vaughan.
An anecdote relates how aides of Governor Albion Parris were
irritated by an old man apparently monopolizing Lafayette's
time during a reception and were about to "shew" him away
when the governor explained to them that the two men were old
friends, perhaps suggesting that Lafayette's visit to the small
state of Maine had a special significance.
Vaughan communicated with a variety of personalities including Captain Bligh (concerning breadfmit), James Audubon,
Daniel Webster, Talleyrand, and Louis Phillippe. Vaughan's
name is seldom mentioned in historical accounts, even in grade
school classes on Maine history, despite his considerable influence and achievements. Some insight can be read from
Vaughan's own hand when writing to Robespierre (July 14,
1794; Marvin, 1979): "I have given enough proof to show that I
can keep secrets for here I am at 44 almost unknown, although always mixed up with great things and great men." A copious and
significant collection of Vaughan memorabilia and manuscripts
are preserved at the American Philosophical Society in Philadelphia and Bowdoin College in Bmnswick. Additional manuscript
sources are cited here or are indicated by Marvin (1979). Benjamin and his brother, Robert, were important supporters of the
American Philosophical Society and in the l 990's a large segment of Benjamin's library was transferred to the Society.

Although Vaughan's writings are primarily political and
historical, his training in science was extensive and he could best
be described as a Renaissance intellectual. Although he may not
have characterized himself as a geologist or mineralogist, this
history of Maine mineralogy will concentrate on this aspect of
his knowledge and how it influenced Parker Cleaveland.
Vaughan was a voracious reader of all of the latest information
available and was a member of the Royal Academy of Science.
He was often in the company of scientists, including mineralogists, and undoubtedly participated in many detailed discussions
of theory and findings. (Chemists, in particular, were frequently
mineralogists as they had to prepare most of their reagents directly from their source ores.) Joseph Priestley, forn1erly a tutor
of the Petty-Fitzmaurice family in England as well as a discoverer of oxygen and one of Benjamin Vaughan's tutors (see late
note, p. 72), dedicated one of his books to Benjamin Vaughan,
Lectures on History and General Policy, third edition, 1791
(Marvin, 1979). Vaughan's knowledge of mineralogy and his acquaintance with Scottish, English, and French mineralogists and
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Joseph Priestley, circa 1785 (from Jaffe, 1930).

chemists helped Cleaveland when even the largest American cities were comparative "intellectual deserts." For
after
several letters regarding translations, Vaughan wrote to Cleaveland (November 9, 1
BCL): "I am
if you send to me
all the difficulties left in
after consulting your many
& good dictionaris [sic], & especially in mineralogical phraseology; you will soon drive me to the wall.
where I fail
you, I will write to
where there is a great union of
English, French, &
Vaughan was undoubtedly one of the important "men-behind-the-scenes" of the
production of Cleaveland's successful textbook and even of his
mineralogical career. Without Vaughan as
advisor, and,
most importantly, encourager, Cleaveland would probably have
been a much lesser known mineralogical scholar and he may
have labored in relative obscurity. Cleaveland published only
five works on geology, two of which were his textbooks, while
the remaining articles were barely more than a paragraph to a few
pages in length. Cleaveland's talent as teacher and later as physician are well recognized and it is evident from his conespondenc e that Cleaveland was a self-effacing, or at least
unpresupposing, man driven by a thirst for knowledge.
Vaughan, who lived as a gentleman, was widely read and
received the majority of the
geological journals, at
least those in English, conesponded with important scientists,
and had a remarkably complete and up-to-date geological library. Marvin ( 1979) indicated that Vaughan brought with him a
medical and scientific library which was the largest private collection [~10,000 volumes] in the U.S.A. upon its shipment to
America and was exceeded at that time only by the library at Harvard College.

one letter exists that discusses
marble as research material for a scientist
.,."',.-,,,,.,..,~,-, s1Jec1m1ens of the
marble

"I have written to England to have our Phil. Trans. continued, under certain contingencies; having had them long suspended [due to the
war of 1812]. I do not recollect what Smithson Tennant says of Magnesian Limestone; but I believe him to be a chemist, rather than a geologist. If I remember rightly, exactly in proportion as Limestone contains
Magnesia, it is unfitted for agricultural purposes, - The
Never published 2
in a year; but sometimes gives 2 parts of a volume. - I have in general seen the Phil. Trans. as they have come out;
those for Harvard College having repeatedly come to me to be for-

Rene-Just Hauy, circa 1815 (from Merrill, 1906).
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warded. The last parcel, answering to 2 or 3 years, has just been received

I put the second edition of Kirwan by design, as being better than

by the college via Boston, as no vessels have lately passed between our
water & England.

the first. -You will find M. Godon recommending it in the Anthology for

I shall send Mr. Merrick's account of the Marble of Philadelphia at

well. He is anxious & laborious; has the command of good cabinets; has

In the mean time I shal 1 be much obi iged to you, to order for me

and reads the latest of everything. - If there is a third edition, you ought

foot.

March or April; which is something in its favor. I know Mr. Kirwan
long toiled in the pursuit; seen many foreigners to have their opinions;
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four blocks of the marble in your vicinity; 2 I 4 feet long and two feet on

to have it.

each of its sides; to be cased separately in planks. They are to be shipped

You say sir, nothing of your eyes, but I learn that they have
mended ... "

to England (via the W. lndes [sic]); 2 in one vessel & 2 in another; provided you think that there is any chance of their making statuary marble,
by the polish they take, the fineness & firmness of their grain, & their
freedom from veins. They are to serve as a mere experiment and will
pass as ballast. - The nature of the case requires not only immediate dispatch, but some expense; which will immediately be paid for with
thanks. The first vessel by which they are to go, has just arrived at Bath,
(as I hope)."

Relatively few letters are known linking Benjamin Vaughan with
other mineralogists and geologists though two letters written to
him, in French, from Sylvain Godon of Philadelphia are preserved (~ 1808; APS).

THE CLEAVELAND MINERAL CABINET AND
THE PERIOD OF INTELLECTUAL GROWTH

This letter indicates the early progress of Cleaveland at Bowdoin. Cleaveland's eye condition was later cited by Silliman as a
reason for his lateness in preparing the third edition of his mineralogy. The suggestion about Kirwan's book was undoubtedly
news to Cleaveland who probably had not the experience in
judging a good mineralogical reference from a mediocre one, at
this early date.
Parker Cleaveland reported to the college president James
Bowdoin and the board of trustees (September20, 1808; BCL):
"To extend the usefullness of the Institution, and afford its members an opportunity of acquiring a very necessary branch of knowledge
induced me to undertake a course of lectures in chemistry and mineralogy; and the Collection of a Cabinet of Minerals. Although sensible that
these services did not come within the department of my professorship,

Local minerals such as "molybdenite, cyanite, staurolite,
lepidolite and associated minerals, and various micas, especially
a green variety of muscovite" served as a basis for increasing the
Bowdoin mineral cabinet by Cleaveland's trading with such
mineralogists as Berzelius, Brongniart, Bruce, Codman, Gibbs,
Hatiy, Hitchcock, Rogers, Silliman, Torrey, and Webster (Nehemiah Cleaveland, 1873 ). In the early nineteenth century, mineralogy was among the descriptive "catalog sciences" and
reference collections were essential tools by which other minerals could be compared and identified. The available reference
works were insufficient to identify unknowns and this continues
to be true today, although additional methods of unambiguous
identification are now commonly available. Cleaveland, a neophyte at mineralogy, realized that he could never learn enough
about mineralogy by merely reading books and knew he could
not teach effectively without examples of minerals at hand. Benjamin Vaughan wrote to Cleaveland (May 26, 1808; BCL):

I proceeded in perfect confidence that the Legislature of the College
would make me suitable compensation, when the Funds of the I nstitution should permit. But that this should be done at so early a period was
beyond my expectation, and compels my most grateful acknowledgements, ... The cabinet is yet small, but our own district presents a good
variety of minerals, and, with the assistance of friends, I think the Collection will soon become reputable. An account of specimen[s] is contained in paper N~ 2.
[Paper N~ 2] State of the Cabinet
At commencement 1808, there were in the Cabinet 103 specimens, of these 76 were stones, and 27 ores. These specimens were obtained principally from the District of Maine, excepting 12 presented by
Dr. Dexter of Boston. Since Commencement there have been added 150
specimens of stone & 59 of ores, amounting in the whole to 217 specimens. The whole number of specimens that were in the Cabinet is 320;
of which 234 are of stones & 86 of ores. Of these added since Commencement 29 were presented by Dr. Warren of Boston; 10 by B.

"I am glad that the work of a cabinet of minerals at Brunswick is

Vaughan esq. of Hallowell; 30 by Mr. Mac lure of Philadelphia and 87

begun .... If I see any thing which may be useful. I will send it. - But

by Mr. Gibbs of Newport. Those presented by Messers. Maclure &
Gibbs are particularly interesting. A very large specimen of Basalt from

when our country people find any thing, it is to be sure gold or silver or
something calling for secrecy, & they do not tell where the article produced was found .... Dr. [John] Goreham [sic], who is going to read
chemical & [geo]logical lectures in Boston [Harvard College], will be
glad of [so]me of the crumbs from your riches in the mineral way. And
whatever you obtain without cost, if put into my hands shall go to him.
You will oblige me with the loan of your atmosphere stone from
Connecticut [the Weston, CT meteorite fel I on December 14, 1807],
which we wish much to see ....
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Richard Kirwan ( 1733-1812) produced the most influential English language
mineralogies until Robert Jameson's "System" of 1816. Kirwan's first edition
(1784) \vas modeled after earlier works by the Swedish mineralogist, Axel
Cronstedt while the second edition of Kirwan's (1794, 1796) was rewritten according to the "System" of Abraham Werner. Kirwan is known for accusing
James Hutton of being an atheist, although Hutton was a religious man, based on
the final sentence of Hutton's Theory of the Earth (Trans. Royal Soc Edinburgh l
(1788): 209-304): "Wefindnosignofabeginning-noprospectofanend." Kirwan was a neptunist and he bitterly attacked Hutton's geological ideas as well.

Histmy of Maine mining and minerals Cleaveland
"Kirwans mineralogy is a work which it is necessary for you to
possess. It is the best of the systematic works in English. I speak of the
11
2 d Edition; - which I purchased in this country ....
I shall send you a few specimens of minerals, but 1 expect many
more.
I am in hopes to persuade a friend to undertake to engage Mr.
Bowdoin to make you a present of a collection of minerals bought very
cheaply through Mr. Godon for $I 00. With your contributions to the
college & others through Maine, added to the above, the College will
begin to be noted for its collection; & these things always increase,
where there is a beginning made; and active friends. I begin to think that
Maine may be celebrated for its minerals in future times."

James Bowdoin, circa 1785 (courtesy Nathaniel Edwards).

the Giant's causeway, Ireland has been presented by Mr. Sullivan esq of
Boston.- It will be recollected that forming a Cabinet for the study of
Mineralogy not only different species but varieties under the same species are to be collected."

Parker Cleaveland certainly had worked hard at amassing a
collection for teaching mineralogy and geology in the short time
he had been at the school. To be sure it was a benefit to have the
president of the school actively interested in one's own specialty!
Benjamin Vaughan observed (October 1, 1808; BCL): "I am
afraid you will spoil the President for his friends by making him
into a mineralogist. We have lost a visit by it, & the Church his
cleric services here .... - I send you Kirwan for a short period; but
he is my right hand man among the English. He may give some
[hints] on this hand." Waterhouse (1796) indicated James Bowdoin's interest in mineralogy and geology: "Both the English and
French collection, happened to be more deficient in Italian marbles and volcanic glasses, than in almost any fossil, which deficiency has been generously supplied by the Hon. Mr. Bowdoin,
who has presented the [Harvard University] Cabinet with an
hundred and fifty specimens of these two productions." James
Bowdoin obviously had a long term interest in mineralogy and
geology. Such a large lot of geological specimens must have required a Herculean effort to assemble during this time period,
however modest their quality. Burbank (1988) wrote an excellent summary of James Bowdoin and Parker Cleaveland's collecting practices.
Benjamin Vaughan advised Cleaveland (August 26, 1808;
BCL):

The difficulty in finding good reference texts was significant
during this time period and Cleaveland was still trying to rely on
published sources to educate himself. (Cleaveland apparently
did little more than try to identify minerals in his practical study
of mineralogy and never published any research of his own in
mineralogy, at least as a separately recognizable contribution.
He did name and describe one new species, haydenite (=chabazite), in his textbook ( 1822).) It is to be marveled at that Vaughan
acquired Kirwan's mineralogy in the United States. Typically,
book distribution was very poor and scientific friends would buy
a reference work directly from the publisher and arrange that
their friends would get the book either by direct shipment if they
lived in a major town or by a chain of friendly couriers ifthe recipient did not live in a port town. The transfer of cargo through
various forwarding agents had yet to be available to insignificant
shippers. (It is interesting to note that the postal system in the
early nineteenth century was also much different from today.
Letters could either be prepaid or sent collect. Part of the philosophy of sending a letter collect, especially in early times, was the

Richard Kirwan, circa 1800 (from Weeks, 1945).
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uncertainty that a letter would actually be delivered and the impression was that collect letters had a better chance of being delivered, or at least not being significantly delayed, in order to
receive the fee. In particular, gentlemen and ladies, would prefer
to receive collect letters as a matter of custom as they could afford to pay for them. Vaughan chastised Cleaveland (October 2,
1819; APS): "I am quite ashamed that you should have sent the
journals so soon, & shocked that you should have paid the carnage. There is a degree of justice on these occasions which it is
contrary to the order of things to violate. It is the same often with
your postages. - Pardon me for repeating a remark before
made.")
Benjamin Vaughan was very interested in the Bowdoin
cabinet of mineral specimens and its growth, but was saddened
by the events which were apparently leading up to a bequest
(July 30, 1810; BCL):
" ... The amount of the two donations together cannot probably exceed $200, and is trivial to what you are likely soon to receive by the will
of Mr. Bowdoin. He is very fast declining. But this from reasons of Delicacy & interest, the friends of the college must keep to themselves. You will at the same time have his collection of minerals; & as I conjecture something handsome in the way of funds .... "

What is undoubtedly one of the first contacts of Benjamin
Silliman with Parker Cleaveland involved a trade of minerals to
increase the reference collections of each. On May 20, 1811
(YUL), Cleaveland wrote to Silliman:
"In January last I forwarded you a box of specimens, collected
principally from the District of Maine. Not having the pleasure of a letter from you since, I fear the box miscarried. It contained the following

ness in a part of our country which Uudging from the specimens) appears to be particularly interesting. I was especially gratified with the
emeralds- the feldspar - graphic granite[.] molybdena - crystalized [sic]
magnetic iron- mica & the beautiful minute garnets.- The specimens
which I send you in return are chiefly from this vicinity & are principally of my own collecting-with occasional aids from my pupils.- I send
you a few foreign specimens; I would gladly have augmented the
number, but, generally speaking, our foreign specimens are so arranged
in connection with others that few of them can be withdrawn without
breaking the collection; I should however be less influenced by this motive were they my own property; they belong to the Institution.- I shall
be very happy to continue an exchange of minerals with you whenever
mutually convenient, and it will give me pleasure to become personally
acquainted with you .... "

Silliman's letter is an early one between the two young men, and
the rest of it deals with the discussion of chemical principles. In
the style of modem collectors, Cleaveland made sure that his
first trade package was full of good specimens, and the acquisition of~ foreign minerals must have been quite a thrill for him.
The need to increase the reference collection was yielding a
much larger benefit, and that was intellectual stimulation and the
formation of a scientific support group. Benjamin Vaughan
wrote a letter of introduction (April 27, 1812; BCL) for Mr.
Svenin to Cleaveland: " ... A gentleman belonging to the Russian
legation to this country. They wish to be favored with a sight of
your cabinet & college ... with Mr. Svenin you will have the
means perhaps of making arrangements for the exchange of domestic for Siberian & other Russian minerals." The visitation to
the Cleaveland Cabinet leads one to several conclusions. First,
there were few mineral collections in the U.S.A. and, secondly,
Cleaveland had actually amassed a collection worth seeing.

specimens[:]
Aggregates ofprim[itive]. Limestone, hornblende & mica. Primitive Limestone; d 0 [ditto?] contains talc & actinits [actynolite?] Gneiss Granites - one with garnets. Greenstone - some contain epidote. Magnetic iron ore in fragments crystal Iised. A substance supposed to contain
Cerium. Sulphureted Molybdena. - Graphic Granite. Quartz - Chlorite
in Granite. Several of the Sulphate of lime. Granatite. Emerald. Tremolite. Greenstone with shells &c.
Have the goodness to write me - and, if the box has not been received - I will make you up another."

The remainder of Cleaveland's letter deals with questions concerning the galva~ic battery he had just completed assembling.
Silliman responded (May 28, 1811; BCL ):
"The box of minerals arrived safely in April and I have delayed to
acknowledge it, merely that I might have it in my power to infom1 you
that I had prepared one in return. That, I have just done & purpose to
send it by Capt Collis of this portto Boston to the address of Mr Tilden as
directed by you.- Your box was very acceptable indeed and you will allow me to say that I am very much gratified to find that mineralogy is
cultivated so industriously & with such just discrimination & correct-
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Benjamin Silliman, circa 1805-1810 (from Merrill, 1906).
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On May 19, 1812 (BCL), Cleaveland reported to the Bowdoin College Overseers concerning the college's cabinet of minerals. At this time, there were 1661 mineral specimens in the
collection of which 623 were part of the James Bowdoin collection bequeathed during the last school year:
"In addition to the Minerals, bequeathed by Mr. Bowdoin, there is
also a very fine collection in Crystallography, containing 305 pieces.
This collection is composed of two parts. One contains 56 models, in
Porcelain clay, designed to illustrate the Abbe Hauy's very beautiful
theory of the formation of crystals. The other part contains 329 models
of crystals, in painted clay, designed to exhibit the various primary &
secondary forms, which natural crystals assume. There is also bequeathed by Mr. Bowdoin, a very complete Apparatus for experiments
in Mineralogy and Crystallography; containing Electrometers, a Goniometer, balance for obtaining Specific Gravity etc etc Professor Silliman
of Yale College & Hall of Middlebury College, Mr Conrad of Philadelphia & Dr. Hunt of Northampton are among the Donors of the last year.
Cleaveland."

The Cleaveland cabinet had so grown by November 20,
1820 (BCL) that Vaughan, at Cleaveland's behest, wrote an introduction to an appeal for funds. While the details of the text
may not have appeared in this fashion, the essence was certainly
expressed as follows:
" ... The preamble perhaps may be something in this style. 'It being
desirable that the minerals in the Cabinet at B. C. in B. which have now
become of some value, should be seen as much as possible, both for
public benefit & the reputation of the College, but yet in a manner consistent with their safe keeping, especially at the time of the Commencement; we subscribe the sums annexed to our names, to be employed in
furnishing glass doors to the cases in which the said minerals are contained; as also to in painting both doors & cases where the same shall be
judged necessary' .... "

becoming more interested and educated in mineralogy and began to catch up with their European colleagues. Parity probably
was not achieved, however, until later generations were active
with practitioners such as James Dwight Dana and Charles
Upham Shepard. Before the decade of 1811-1820, few American mineralogists/geologists were Vaughan's equal, but he kept
his interest on an intellectual level rather than on a practical one.
William Maclure was one of the great early field geologists. He contributed greatly to the understanding of the geology
of the United States of America. Since Maclure had passed
through Maine doing geological research (published in 1809),
Cleaveland was interested in knowing more about the minerals
Maclure encountered. On November 3, 1808 (BCL) Maclure responded:
"As you wished to have some account of the minerals I found between Your Place and Newburyport I shall with pleasure give you the
few observations that the short time and bad weather permitted me to
make- about 1 mile other side of North Yarmouth, found a great grained
Granite [i.e. pegmatite], with the Emerald which continued ... for nearly
4 Miles as I found the same 5 Miles on the other side of Bath that species
of Granite would appear to occupy nearly 30 Miles of country - on approach to Portland the felspar takes a blueish appearance and at Portland
the Clay Slate begins continuing to Saco with much detached Porphyry
at Saco the Slate alternates with Trap and Some porphyry for 2 Miles
when the granite succeeds for 4 Mi Jes and the sh ist [sic] & Trap to Kennebunk ... "

CLEA VELAND'S CORRESPONDENCE:
A VITAL RESOURCE
Cleaveland's correspondence reveals the evolution of his
knowledge. It further serves to suggest that Benjamin Vaughan
was in all likelihood one of the most knowledgeable mineralogists in the U.S., perhaps next to Benjamin Waterhouse, Samuel
Mitchill, and George Gibbs, from the time of his arrival in the
U.S.A. in 1797 up to 1810 and possibly later. After 1810, the
American mineralogical scene began to be dominated by Archibald Bruce, James Freeman Dana, Samuel Luther Dana,
Chester Dewey, Amos Eaton, George Gibbs, Robert Gilmor,
Sylvain Godon, John Gorham, Robert Hare, David Hunt, William Maclure, William Meade, Samuel Mitchill, Adam Seybert,
Henry Seybe11, Benjamin Silliman, John Torrey, and a host of
minor researchers, dabblers, and young students fast learning
everything worth knowing. This growing cadre of American
mineralogists, geologists, medical doctors, and naturalists were

William Maclure, circa 1795 (from Merrill, 1906).
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Cleaveland ( 1814) sent a notice of emeralds in Maine to Bruce
(without mentioning Maclure): " ... in some instances, in point of
color, it equals the finest Peruvian Emerald." In retrospect, the
publication of the short notice was probably Bruce's idea and
may have reflected the paucity of information available and the
letter represented additional copy to publish. Cleaveland ( 1816)
later listed the emerald of Maclure's (November 3, 1808) letter
merely as beryl over the same area, but did say: "In the granite
are also a few crystals, which present a pure, uniform, and rich
green, and obviously belong to the precious Emerald." The full
text of the letter cited suggests that Maclure made only a cursory
study of Maine geology during his visit to Maine. Emerald and
beryl were regarded to be distinctly different species until Vauquelin's research ( 1798) demonstrated their mutual identity
(Sinkankas, 1981; Schuh, 1990), but the nomenclature was slow
to be amended. Cleaveland did vacillate on "his" emerald when
he wrote to Benjamin Silliman concerning Maine localities
(June 18, 1813; HSP): "Emerald. Topsham. (or Beryl, if you prefer it.)" Maclure (181 7) briefly referred to Maine geology, but
only to indicate that "transition" rocks were found there. His
map, sometimes considered to have been plagiarized from Volney (1803, 1804), was not detailed in any of its various editions.
Maclure's publishers neglected to erase some ofVolney's French
captions on the second edition of the "Maclure" map (Richard
Hauck, personal communication, 1988). In fairness to Maclure,
he did travel to all of the areas embraced by his map and the use
of someone else's map may have been dictated by the economy
of not having to have another map engraved. Maclure made extensive travels in France and the rest of Europe (Doskey, 1988)
and could have obtained the printing plate from Volney's printer
in order to save money. The re-use of engraved plates was a usual
practice as indicated in the section dealing with Cummings &
Hilliard's wanting to re-use a plate for Cleaveland's map (seep.
63-64). Wells (1958) wrote:
"Maclure's map of 1809 is generally regarded as the first geologic
map of the United States, as Guettard's much earlier one of 1756 is dismissed as of no consequence. Actually Guettard's map is a remarkable
production considering the paucity of geologic knowledge of this country at that time. Maclure's map is also antedated by Yolney's map of
1803, some copies of which were issued with geologic coloring. Yolney's geology owed something to the work of Lewis Evans and Samuel
L. Mitchill, and in turn Mac lure derived a great deal, probably including
the idea of geologic coloring, from Volney. A second version of Maclure's map, published in Paris in 1811, is printed on Yolney's base map
with some coloring taken directly from Volney's map. The third and
fourth versions of Maclure's map of 1817 and 1818 showed only minor

Jean Etienne Guettard ( 1715-1786) was a careful and observant French geologist who mapped and correlated geological areas, using fossils, etc. nearly three
quarters ofa century before the more famous William "Strata" Smith worked and
mapped. Spieker (1972) indicated that Guettard's map was actually published in
17 52, in the article "Memo ire dans laquelle on compare le Canada ala Suisse par
rapport a ses M ineraux" by the Academie des Sciences of Paris.

36

Samuel Mitchill (from Merrill, 1906).

changes. None of these maps shows any of the geology west of the Mississippi valley, and the first one to do so appeared in an anonymously
compiled atlas of the United States published in 1832."

(For further discussion of early Maine geological maps and of
the significance of Maclure, see SchOpf (1789), Cummings and
Hilliard (October 30, 1815, BCL; April 13, 1819, BCL), and Doskey (1988).)
Cleaveland's contacts did not revolve only around Hallowell and he became acquainted with numerous practicing mineralogists through correspondence. Joseph Tilden of Boston wrote
(August 10, 1809; BCL):
" ... We are establishing a mineralogical society in the town, &
probably shall have Col. Gibbs collection deposited with it, this will be a
famous support to us, & I am sure must be a treat to you when you visit
us. I hope it will commence before we have the pleasure of seeing you
this winter. ... "

The letter also discussed the way to ship specimens from person
to person and the method of consigning shipments via "coasters"
making short journeys. Tilden expressed an interest in receiving
more minerals from Maine for his collection and listed the specimens that he already had: rose and white feldspar, graphic granite ("not a good angular one"), hornblende, quartz (smoky and
dark white), octahedral iron crystals [magnetite], carbonated
lime, emerald ("not a very distinct one. I was to get one clean to
set for a present, if you are blasting for them at any time."). The
reference to using black powder or similar explosive to release
minerals from their bedrock occurrences is a point worth empha-
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terspersed and several thin veins were beautifully white. I found nothing
in the neighborhood resembling the green, but abundance of loose
stones in which limestone is present in various degrees of purity.
I have by me some very beautiful crystals one an inch & half diam.
and transparent green which I hope are the green schorl. Their locality I
have not yet ascertained tho' from the manner in which they were sent,
they must I think have been found nearthe black schorl of Bowdoinham.
have indeed apparently but six sides, but if my memory fails not,
the color is not the common emerald green. I shall be happy to leave
them with you, some of them together with all the information I can obtain of their
(There is no termination preserved.) ... "

This letter could have been written in the twentieth century more
easily than in 1810 and shows a clear understanding of mineralogical
in the Vaughan family. The green schorl of that
time may have been the epidote of modem nomenclature or may
have been

George Gibbs, circa 1785 (courtesy Curt Joseph).

sizing. There were very few mines and excavations in the United
States at that time, especially in Maine, and it was necessary for a
person to do his own excavating in order to do any meaningful
collecting. (Note also that the Gibbs collection was offered to a
number of institutions before it was deposited with Yale College.) Cleaveland advised Benjamin Silliman (May 21, 1813;
HSP) concerning the acquisition of the Gibbs collection and said
of Boston's getting the Gibbs collection that " ... all had fallen
through ... " The Col. George Gibbs collection had already been
temporarily deposited at Yale in 1811 and was eventually purchased by that institution in 1820.
John A. Vaughan, Benjamin's fifteen year old(!) nephew,
wrote to Cleaveland concerning some minerals (March 21,
1810; BCL):
"The specimens you mention, were both from the immediate vicinity of our house. I carried them to Brunswick last commencement
meaning to hand them to you, but neglected it till the last moment, when
I found no opportunity. The staurotide was broken from a piece nearly
twice the size. I concluded (tho not without some hope that I might be
mistaken) that it must have been brought from Winth[rop] and conveyed to the place where I found it, which was a field, about 20 rods
from the house. Some days after, I found another piece considerably
larger, among a number of rocks of stones which were thrown together
from the same field, when it was last ploughed. The crystals in this were
smaller and less distinct. I have seen no more of it but the micaceous
slate is in considerable quantity.
The specimen you mention as serpentine, if I recollect it, was a
small piece, and was broken from a loose stone weighing probably 30
lb, and found very near the house. Small quantities oflimestone were in-

"It will give me great pleasure to collect for you the specimens
named by God on in his paper & as you say in the course of the season; I
have a few of them on hand now & it will be in my way to pick them all
up during the summer-: I shall endeavor to add something to them. - Mr.
Godon has issued proposals for his elementary work on mineralogy
probably you have one, he certainly has it in his power to make a very
good book. I have my doubts whether he will say much on Geognosie on
this branch his opinions seem to want a foundation - but in his descriptions of particular minerals I think he will do better than his predecessors; to be sure. I am afraid he will cudgel our brains, with hard words
Synonyms, & amphibious names Mr MaClure has written a very interesting paper in the Transactions of the Philadelphia Society. He has laid out the ground for a majestic mineralogical Survey of our Country- if you have not seen it you will
find it worth looking after - it is to be regretted that he has not been more
particular in his descriptions.
I sent to Newport your letter to Col. Gibbs I understand that he is
on a tour to the Gennessee [sic; New York] Country - his case of minerals from you is at my store - ... "

At this time, Cleaveland was still trying to accumulate specimens for the Bowdoin cabinet for the purposes of instruction.
News came of a
American mineralogical work that
never saw the
of day. The announcement by Sylvain Godon
possibly delayed the intentions of other authors in considering
the writing of an "American" geology and mineralogy. Benjamin Silliman of Yale later greatly encouraged Cleaveland to fill
the need by
such a work and so the field was "wide open"
for Cleaveland. Greene and Burke ( 1978) stated of Godon that:
"The details of his misfortunes are not known, but in December,
1812 he was in prison,
on account of debts incurred
in his business adventures .... The records of that city's [Philadelphia] scientific societies show little trace of him after 1812 ex-
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cept for brief references to the disposition of his collection of
minerals and the terse notice of his death in the minutes of the
American Philosophical Society for November 6, 1840."
Sometimes Cleaveland's correspondents gave valuable advice concerning gossip and public events as Joseph Tilden did
(November 18, 1811; BCL):
" ... I have this day found from Mr Geo Sullivan the address of Mr
McClure ... Take care what you write to France for all letters are opened
by the government. If you should name political or Public concerns your
letter might be reserved as a document for the police instead of effecting
0
your own object. ... I was at New York about 2 m Since. Doct Bruce
told me that he had long been in hopes to get Something from you for his
Journal; & desired me to Say as much when I wrote to you - I perform
my promise to him not only from good will toward the work; but that I
should be much interested in seeing Some particulars of your vicinity,
which you are able to give."

The note concerning the politics in France is supported by the
manner in which French scientists were treated by the revolution. Many were guillotined and those who survived had to have
no prior royalist attachments. The title pages of books changed
from having surnames prefixed by M. (for monsieur) to surnames prefixed by C. (for citizen), indicating a "brotherly" support for the regime. (See Marvin (1979) concerning the
imprisonment of Benjamin Vaughan by the French Committee
of Public Safety.)
Though Cleaveland apparently did not venture far from
Brunswick in collecting minerals, as was indicated in Woods
( 1859), he did get to do some good collecting as has been cited.
Several of Cleaveland's correspondents wrote of collectormining as did David Hunt of Northampton, Massachusetts
(August 21, 1812; BCL):

CLEAVELAND'S NEPTUNIAN PHILOSOPHY
A large part of the understanding of Parker Cleaveland
rests with knowing Cleaveland's geological philosophy. In particular, Cleaveland's textbooks were biased toward the ideas of
Abraham Werner, German geologist and mineralogist of the late
eighteenth and early nineteenth centuries. Although most of
Werner's geological ideas were superseded during Cleaveland's
career, it is important to present some details of this now archaic
philosophy. By doing so, the reader should gain a perspective of.
how temporary some scientific ideas are and get a glimpse of
how controversies work toward advancing science in general.
Many times our predecessors are criticized for seemingly misunderstanding scientific evidence which even our present-day elementary school students sometimes interpret "correctly." Our
scientific ancestors were astute people and it was their struggle
with evidence and ideas which allowed progress in all fields of
science.
The following sections concerning "Cleaveland's Neptunian Philosophy': and "The Basalt-Trap Problem" are by their
nature technical, even if the ideas are obsolete. These two sections can be skipped as these sections are primarily geological
rather than mineralogical. These sections, however, help explain
why Cleaveland wrote what he did and illustrate Vaughan's role
in influencing Cleaveland. The references to basalt, trap, and
greenstone illustrate a "war of words." Vaughan and his associates were using these rock names differently than Cleaveland
and other Neptunists, so the reader needs to keep the intended
distinctions in mind. The different use of rock names in these
sections is sometimes inconsistent and is confusing from our
perspective. Today, basalt and trap are frequently used synonymously, while greenstone signifies a metamorphosed basalt.
However, in Cleaveland's time, even the concept of metamor-

"Our friend Col. Gibbs & myself have at last blasted the interesting Tourmaline rock at Chesterfield Co. Hampshire & have obtained the
Red, Green & Blue in large quantities- the Col. has taken all excepting a
few good specimens I reserved for my friends- I transmitted 1057lbs. of
the Goshen & Chesterfield rocks to Boston for him- if you wish me to
forward you specimens of the red & green tourmaline, you'! [sic] write
me so soon as is convenient.
If I rightly recollect you have not acknowledged the rec'. of a box
of Indicolite I forwarded you a long time since - "

Though Maine is acknowledged as the first site in the United
States from which gem tourmaline was collected, brightly colored American tourmalines were known before the 1820 Mt.
Mica discovery (King and Teixeira, 1992, 1993). George Gibbs
ofNewport, Rhode Island was one of the few mineral collectors
of the period who were not also engaged in teaching and research. Later, Mount Mica required similar blasting for collecting. Mining in New England at the time was very limited and few
specimens came from any commercial activity.
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Abraham Werner, circa 1790 (from Weeks, 1945).
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phism had not been well-defined, although there were sometimes suggestions by geologists concerning changes to rocks
after their initial formation. One way to remove the stress that
unwanted rock names generated was to suggest that the name
was used in error. For example, Cleaveland ( 1816, 1822) noted
reports of two occurrences of "basalt" associated with Italian
volcanoes and responded: "May not, however, the substance observed in both these cases be called basaltiform lava, rather than
Basalt?"
As no scientific biography has been written of Cleaveland,
the following few pages are useful in understanding Cleaveland
as a scientist.
Abraham Gottlob Werner, of Freiberg, Germany, was the
father of modem mineralogy. However, he was also father of a
philosophy that caused much heated debate - Neptunism. In
summary, he believed that all of the rocks of the earth's surface
were deposited directly from ocean waters. His philosophy extended to rocks that would be called basalt by modem geologists.
Werner had the particular bad fortune to have basalt sills exposed
in his local area and the intrusion of the basalt between obviously
sedimentary material lent support to his theories concerning the
origin of all rocks. Werner knew of the existence of volcanoes,
but he considered the production of rocks through eruptive
forces to be exceptions which were volumetrically unimportant
when compared with the general spectrum of rocks.
Werner was an extraordinary teacher. He was persuasive,
enthusiastic, and paternal, and his students wholeheartedly embraced his teachings and spread his ideas throughout the world.
Werner's students eventually were forced to reject Neptunism
when their own observations clearly indicated contradictory interpretations compared with those which they were taught. A
few of Werner's students, such as Robert Jameson (1774-1854),
professor of Natural History at the University of Edinburgh, as
well as Keeper of the University Museum, held out until almost
the ends of their careers. Cleaveland was taught that Neptunism
accounted for the origin of most rocks and expressed those beliefs in the geological sections of his textbook.
In 1785 (in verbal form) and in 1788 and 1795 (in written
form), James Hutton (1726-1797) of Edinburgh College
[Vaughan's alma mater], Scotland, first expressed the philosophy now referred to as Plutonism or Huttonism. In Hutton's
works there is the belief that volcanic agencies are responsible
for all of the rocks which cannot be directly ascribed to the solidification of sediments. All of the "crystalline" rocks such as
gneisses, granites, etc. were believed to be the result of crystallization from a molten condition. In the late eighteenth and earliest
years of the nineteenth centuries, Neptunists were prevalent in
the United States, but by 1830 they were a rarity.

The Basalt-Trap Problem
In the early mineralogical works, homogeneous rocks were
not always recognized, but were sometimes classed as amorphous minerals. As late as 1822, Cleaveland described the min-

eral species basalt: "This mineral, so interesting in the study of
geology, is never crystallized." He described the physical properties and said concerning its chemical analysis: "Without great
caution, its analysis must be affected by the imbedded minerals."
Of basalt he also said: "It is extremely doubtful, whether any Basalt, strictly speaking, has yet been observed in the United States,·
although it is said to exist on the Stony Mountains. The columnar
and prismatic masses, which exist in various parts of the U.S. are
undoubtedly a secondary, basaltiform greenstone, which, in
some cases, may perhaps be passing into Basalt. In all specimens, which the author has seen, the eye, especially when assisted by a glass, could discover feldspar, constituting one
ingredient." Cleaveland (1816, 1822) enumerated nine reasons
why Neptunists believed basalt was sedimentary and four reasons why Plutonists believed it was volcanic.
Cleaveland ( 1822) distinguished a great variety of names
for rocks and assigned an origin for each of them. Lava was applied to liquid productions from volcanoes as well as the rocks
which cooled from them. Lava had to show flow features which
indicated its original fluid nature. Basalt, a "sedimentary" material, was also of recent origin:
"The recent fonnation of Basalt is clearly indicated by the minerals, which it accompanies, and especially by its alternation with beds of
shell limestone and coal, and by the organic remains of shells, which the
Basalt of Bohemia, the Vicentine, Ireland, &c. sometimes contains.
Basalt is sometimes found in countries decidedly volcanic. But it
very seldom occurs near the crater of volcanoes still active; on the contrary, it usually appears near the foot of volcanic mountains, and sometimes surrounds them. Hence it is covered by lavas, but probably never
rests upon them. Hence it may be often difficult to distinguish amorphous Basalt from the contiguous lava.
The word Trap is at present employed only as a general tenn in
geology. lt has, however, been often used in so loose and indetenninate
a sense, that it has been productive of much ambiguity and misunderstanding among mineralogists" (Cleaveland, 1822).

Cleaveland ( 1816, 1822) regarded trap to be synonymous
with hornblende, but still classed trap with the rock names. He
said, "But, in modem geological inquiries, the word Trap is usually employed to designate a simple mineral, composed of hornblende nearly or quite pure, and also those aggregates, in which
hornblende predominates. Hence, the presence of hornblende,
as a predominating ingredient, characterizes those minerals, to
which most mineralogists apply the name, Trap." Before letting
the matter rest, Cleaveland ( 1816) demonstrated the imprecision
of terms common to mineralogists of the period: "It is obvious,
that, although Trap may be a convenient word to designate acertain series of rocks, of which a greater or less number are often
associated, it in fact conveys no definite idea of any one species
or sort of rocks."
Cleaveland wrote to Benjamin Silliman ( 1819, undated
"after commencement," YUL) concerning Silliman's review of
the textbook:
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"In regard to the word Trap, the difficulty, which you suggest, is
so obvious, and the expression so unfortunate, that I very much wonder
it escaped me, while reading the proof - We perfectly agree, and I suppose the facts were there. I intended to say three things, vis. 1st that the
word Trap is applied by geologists to those rocks, in which hornblende
predominates; 2d that Trap is not the name of a simple mineral among
modern mineralogists; but 3d that the word Trap may be also extended
to masses of pure hornblende, which, although a simple mineral, is, in
geological enquiries, to be viewed as a rock, as is the case with carbonate of lime. But, in transcribing my MSS [manuscript], I was obliged to
condense it about 1/s part, & more particularly was this done in the geological part. Hence probably arose the oversight, from endeavoring to
condense these Three ideas into one sentance. Perhaps also I thought
that the expression in the begining of the sentance 'in modem geological
enquiries' might remove ambiguity-"
Despite Cleaveland's response to Silliman, there was no change
made in the text referred to when the second edition was published.
Cleaveland was trying to be careful with his words. He was
a Neptunist, but he was trying to be fair to other philosophies. He
tried to maintain a strict use of words to protect Neptunism as he
must have perceived a general erosion of nomenclature and his
fear was that the casual use of words such as basalt and trap could
result in Huttonian ideas being confused with Neptunian ideas.
Casual use of terms might even result in Neptunian theories becoming disfavored. Cleaveland wanted to keep the distinction
that basalt was a recent rock. There was the danger that "trap"
might eventually be equated with basalt and lava.
By 1832, Shepard did not list basalt as a mineral. Hornblende was recognized as a crystalline mineral and the name was
used in much the same sense that it is used today. However,
Trimmer ( 1842) stated: "The columnar structure has long been
abandoned as a distinctive character of basalt, and the term is
now limited to a dense compact mass of hornblende or augite, in
which crystals offeldspar are visible, and which contains titaniferous iron." As late as 1844, Hitchcock remarked: "It is often
asked whether basalt occurs in the United States. The lithological characters of some of our trap rocks can hardly be distinguished from those of basalt: yet it is not probable that any of our
trap rocks are as recent as the basalt of Europe; and hence our geologists usually refer them to greenstone." Cleaveland's reluctance to admit to the existence of basalt in Maine resided in the
heart of his training and philosophy. One of the essentials of
N eptunian ideas is that basalt is deposited from water. Greens tone or trap were the Neptunist's answers to basalt found where
there were no active volcanoes. Greenstone or trap could be sedimentary while basalt could be obviously igneous without scientific crises arising. Neptunists didn't like to report finding basalt
or trap, because it opened the door to the possibility that volcanism was more than an isolated phenomenon.
Vaughan had a great deal to say on Plutonism versus N eptunism and was decidedly a Plutonist. It is unclear where Cleaveland acquired his Neptunist leanings. It may have happened
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while he was a student at Harvard when he may or may not have
taken a class in geology, but where he could certainly have been
exposed to the philosophy. Vaughan rarely missed an opportunity to illuminate the way (May 16, 1809; BCL):
"Werner's Mineralogical System for simple substances & rocks,
in 3 vol., as manufactured by Prof. Jameson; has just reached me. It has
much which is original, & probably much which is just; and though it is
not the last & best account we are to have of this branch of nature, it will
be a stepping stone to it.
I am pleased with the description of substances first in their simpler, & then in their more compounded & extensive forms. The description of the collective forms is briefer than I expected, but it has large
views; & by the time spent upon it & the applauses it has received, it has
probably more merit than a novice can at first perceive. - I am pleased
also to find this system using chemistry as a means of information,
rather than of arrangement; that is, returning to natural methods.
I am surprized to find this system setting down pumice as of aqueous origin; contrary to all others, as I believe. It may have been aqueous,
1ike the matrix of lavas; & have been ejected, with no other change than
its transitory blackness and occasional vitrification imply. But Spallanzani [... ] confesses, that no one has ever produced pumice from other
substances; but Jameson implies pumice is found elsewhere with aqueous substances in alternation. - Hence Sub Judice bis est. [Editor's note:
It is still under consideration.]
I think you have never read Spallanzani's Travels Through the
Two Sicilies & a part of the Apennines; which I possess in the English
translation, in 4 thin, loosely printed 8v 0 's; with engravings. To me it
seems a masterpiece; and yet few appear to speak of it. ... "
This last letter clearly again demonstrated Vaughan's familiarity
with the mineralogical and geological literahlfe and probably his
superior understanding of these subjects at that time. Cleaveland
was aNeptunist following Werner's theory, that most of the rocks
had been deposited directly from the action of the ocean.
Vaughan obviously had independent thoughts on the matter and
wanted Cleaveland to consider Spallanzani's message and the
criticism of Jameson. Spallanzani discussed volcanism in Sicily,
Abraham Gottlob Werner ( 1749-1817) was a paradoxical figure. He was Professor at the School of Mines at Freiberg, Saxony, Germany. The immense loyalty of his numerous and highly successful students attests to his perhaps being
the greatest teacher ofhis time. Despite his skill as a teacher, he loathed the chore
of writing to the point of even neglecting acknowledging his honorary election to
scientific societies Only 26 primary works bear his name. Werner published
several mineralogical books including a translation of Axel Frederic Cronstedt's
"System" in 1780: Versuch einer neuen Mineralogie. Aufs Neue aus dem
Schwedischen Ubersext und Nachst Verschiedenen Anmerkungen Vorzi.iglich
mit Aussern Besehreigung den Fossilien. Jn this book, Werner introduced many
of his own ideas, but subsequently the Wernerian "System" only appeared under
the authorship of his students. Robert Jameson ( 17 44-1854) wrote some of the
last "pure" Wernerian mineral systems in 1804, 1816, and finally in 1820.
Jameson could also be ranked among the last of the "true believers" of Neptunism.
Lazzaro Spallanzani ( 1729-1799) was an abbot as well as Professor of Natural
History at Padua (now Italy). His Travels in the Two Sicilies was a report on his
detailed observations of volcanic processes in what is now southern Italy and this
work was anonymously translated into English in 1798.

History of Maine mining and minerals - Cleaveland
and Leopold von Buch, one of Werner's greatest students, had
demonstrated that extinct volcanism existed in the Puy-deD6me district of France, but Cleaveland did not accept the Plutonist ideas of Hutton (The forbidden idea was that molten rocks
existed in more than a few surface, curiosity locations.) Cleaveland strove to maintain his beliefs, but tended to embrace unavoidable "truths." The tone of Vaughan's letter suggested that
Cleaveland was open-minded and listened to and encouraged
Vaughan in expressing his ideas freely even if they criticized adherents ofNeptunism. Of particular interest to Maine mineralogists are the differences in education and philosophy between
Parker Cleaveland and Benjamin Vaughan. It is a measure of personal dignity that proponents of differing views can remain dispassionate when debating or promoting their ideas to each other.
The scientific exchange, between Vaughan and Cleaveland, was
conspicuously valuable to the younger scientist. Cleaveland
16, 1822) devoted just over one page of his treatises to discussing the Huttonian theory: "so ingeniously illustrated, but unsuccessfully supported, by Professor Playfair." Cleaveland
(1816) finished the section: "It is sufficient to ask, could these
facts exist, if minerals had been formed by the fusion of heterogeneous masses of sand and gravel, or consolidated by the injection of melted matter among loose grains of different substances
promiscuously mingled? Could, for example, certain varieties of
anthracite lose their bitumen by heat, and yet retain their pyrites,
composed in part of sulphur ? - On the contrary, the facts just
stated would probably result from the formation of minerals in
an aqueous fluid." The single page mentioning Hutton was reprinted verbatim and without elaboration in the second edition of
the treatise.
John Merrick [ l 7 66-1862 ], Benjamin Vaughan's family tutor and brother-in-law, wrote about some of his discoveries to
Cleaveland (November 13, 1810; BCL):

yet he allows the Specimen I showed him to be a Trap. Now I ask what is
a Trap? Jameson uses the term Trap as descriptive ofa family, but has no
species of that name; and my Stone answers to no other of his species except Basalt - It is true Kirwan has a species called Trap, but he admits it
to be the Basalt of Werner - and adds on the authority of Bergman that
Trap & Basalt have the same principles & in the same proportions - and
that they are Similarly affected by acid. etc. All which I humbly conceive goes far to destroy his distinction and to entitle every stone which
consists of certain ingredients etc. is figurate to be Basalt - Now I do not
pretend that my Basalt is cylindrical, but it is columnar. The Stones are
of various sizes- sides smooth- angles straight & as well defined as the
corners of a house- Top & bottom parallel the outsides of a sandy color
nearly Devonshire brown within it is grey, with black- very hard- having 3, 4, 5, or 6 sides- the hill resembling a brick kiln- with the bricks
placed on their ends instead of their edges- and probable 2 or 300 feet
high & a mile in length; even supposing it to be confined to that single
mountain. I enclose you a specimen which I think I took from that hill
but am not confident tho' nearly so- you may distinguish the outward
face from the interior & discern the gradual change from its natural colour to a brick brown."

The controversy expressed in this letter was important to the geologists of the period. Maclure had, not long before, published
his "Observations" ( 1809) and did not use the term basalt for any
rocks in the United States. (The "figurate" or columnar nature of
basalt was considered, by some, to be essential to its definition.
Additionally, the columnar nature of basalt, familiar in such outcrops as the Giant's Causeway, in Northern Ireland, led some
mineralogists to classify basalt as a mineral with the regular sixsided columns regarded as crude, poorly terminated crystals.
Trap was reserved for a rock without heterogeneous texture, especially without columnar features.) Visually different speci-

" ... I had no specimen of the Staurolite; but recollecting that when
I was last out with Mr [William] Mede [sic] I brought one for Mr. B.V.
which he destined for his brother J.V. I took him your letter and he allows you to take the specimen - we will replace it the first opportunity. If
you split it with a chisel you will increase the number of specimens it
will furnish.

I' also send you a specimen of Petrosilex (I believe) Be that as it
may, 'tis an excellent Honestone. I knocked it off a ledge on the Eastern
bank of the Kennebec river, about 2 miles below the Forks (say 85 miles
from Hallowell)[.] All the demands of science or commerce may be
Supplied from the Same quarters; as a very large portion of that country
is Clayslate lapsing into Honestone. Don't Smile!
As to my basalt I am very modest about it unti I I can procure a [sic]
entire Stone which I do not despair to do in the spring- The hill on which
I found it is about 100 miles from here - at present almost inaccessible
and tho' I have a fine chance for a traveler's story I believe I had better
not brag 'till I can thrust a piece of the Stone with all its angles etc. into
every mouth that may be opened against me- Whatever the Stone may
be, it forms I have reason to think the caps of several mountains- at least
the faces of the caps. Our friend Mede [sic] is a determined unbeliever,

John Merrick, circa 1840 (from Nason, 1909).
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This letter was quoted in part by Cleaveland ( 1822).
The volcanic conversations must have been stimulating,
and Benjamin
wrote to Cleaveland on the same day
(January 3, 1811;
"Mr. Desmarest, to whom Mr. Kirwan refers, was the first who attributed to basalt a Volcanic origin, the first who described its species &
localities, & the first who examined what was antiently [sic] called basalt and compared it with what we now call by that name ....
This writer has given the most [extensive] account of basalt of any
of the early naturalists of our time; the majority of which we have
among our books at Hallowell.
As to external color, many describe it; and I do not therefore
search in Desmarest for any account of it.
Figurate basalt, Giants Causeway, County Antrim,
Northern Ireland, UK.

See for Desmarest, the Memoires of the Fr. Academy for 1771 &
1773; and the Academy has in its archives probably the third paper, on
the epochs of volcanos etc.
Mr. D. goes through the passages in Pliny, Strabo, & Agricola, on

mens, of what would currently be regarded as the same species of
rocks or minerals, were frequently defined differently by various
authors and the lack of reference collections was a great hindrance to early workers. With the eventual improvement of reference collections and concomittant improvement in scientific
knowledge, it became obvious that the distinction between trap
and basalt was an artificial one. It is interesting to note that doubt
was cast on the specimen at the last moment in Merrick's writing.
Had the specimen proven incorrect, he would have had a chance
to go back to the original locality and get just the right sample to
prove his point. The honestone locality was listed in the treatise
Cleaveland eventually wrote. John Merrick responded some
time later (January 3, 1811; BCL):
"I received yours yesterday by Mr Redington in consequence of
which I have written to my brother to procure the blowpipe about which
you write & forward it as soon as may be to Mr Snow of Boston. and the
bill of it to me which you may settle at your leisure- ... Of the instrument
itself! have only said 'If you get one, let it be thoroughly good, but without any ornament or appendage which will add to its price without increasing its utility' ...
I also enclose my Basalt which I have just recovered, accidentally
putting one [sic] an old waistcoat You will remark that the specimen is a
piece Knocked off a block of it with an axehead - only one of its sides
formed any part of the Side of the block from which I struck it-. It is defaced by rubbing in my pocket- its red side was once much brighterYou may still distinguish that Side & can trace the gradual change of
colour into the body of the Stone. In the original block I could discern
that change
inch deep.
I took Mr McKecknie who was with me, to Mr. B. V. who asked
him my other question.

the subject of basalt; and examined the specimens at Rome of what has
been called basalt (from Egypt). Ferber does the same as to the specimens at Rome; & both are interesting on this subject.
When you come here, I can give you many works to read, including that of Faujas de St Fond on the mineralogy of Volcanoes; all of
which justify what I have formerly said as to Mr. [missing text; Merrick's')] discovery. Those who gainsay it, will have but short triumph, or
must excuse themselves by departing from common definitions. For
myself, I think basalt is so striking to the multitude & so extensive in its
collections, that it ought to be treated as must according to the regularity
of its form, as to its nature.
If it has the same elements with certain lavas, it has the same matrix, according to Desmarest & Strange, who speak from what [they
saw] through whole Districts of country in various places and who must
be compared with Spallanzani on lavas .... "

The tone and contents of the letter from Vaughan illustrate
his familiarity and understanding of Plutonism as expressed by
the great geologists and mineralogists of his time. Clearly the intent of the letter was to convert Cleaveland into accepting the
volcanic origin of basalt and by so doing, abandon N eptunism.
Cleaveland was very open-minded in listening to arguments and
in acknowledging arguments counter to his own, but in the two
Nicolas Des ma rest ( 1725-1805) was a French physician, geologist, and mineralogist who wrote many articles and books \vhich were remarkable for uniting
observation with logical analysis. He was a vulcanist before Hutton. Desmarest's carefulness led him to say: "I have seen many of these isolated masses ofbasalt, and I admit that if! had been limited to these masses in my observations, I
would not have been able to decide that basalt was a compact lava."

How did the Hill appear when you had removed the moss? He an-

Johann Jakob Ferber ( 1743-1790) was a German mining engineermineralogist and assayist who wrote many works on mining and mineralogical
understanding of ores.

swered 'like a brick kiln, the bricks standing on their ends'? [P. S.) You
say you are going [on] a journey. If you go to Boston- I wish you would
carry my specimen of Ken[nebec]: Basalt and show it to Dr [John] Gor-

Barthelemi Faujas de Saint-Fond ( 1741-1819) followed in the footsteps of his
fellow countryman, Desmarest, and in like manner wrote many books concerning volcanism which were translated into a variety of languages.

ham who I understand is an unbeliever."

John Strange ( 1732-1799) naturalist, antiquary, and diplomat.
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editions of his textbook, he presented more arguments favoring
Neptunism than Plutonism.
A copy of a letter from George Bellas Greenough to Dr.
Meade was sent to Cleaveland (February 14, 1812; BCL)
" ... I was greatly interested by a specimen, which you entitle Secondary Greenstone from near the Penobscot. I should rather have called
it Graywacke slate .... The substance, which you call crystallized Hornblende passing into Actynolite from Nehant [sic], agrees very accurately with the Thallite of Dauphine; as does the Staurotide of Winthrop
with that [the staurolite] of Salle des Roi in Brittany .... The Beryl has
Graphic Granite for its matrix at Topsham as it has in Siberia. Your
Staurolite & Chiastolites, though remarkably fine, still resemble the
European .... The Graphic Granite of Topsham is equally beautiful with
that of Siberia, the Uralian mountains, Fortsoy, & Dal key Island, in the
Bay of Dublin .... The admixture of Hornblende & Primitive Limestone
from Brunswick is unknown in England, though I think I have few
specimens of it from Norway & Sweden .... Are you satisfied that the
Trap of Greenstone with large balls of Garnet from Harpswell is Secondary? I do not recollect that Garnet has hitherto been found in the Trap of
Transition. I once met with a solitary specimen of brown Garnet in the
Saalband of a Whim dyke, which traversed beds of Chalk & flint in the
Island of Roghry; and we know that Leucite & Melanite belong to the
Newest floetz trap, if not to the Volcanic Series. Do you agree with Mr
Maclure that the Newest floetz Trap is no where to be met with in the
United States? "

As first president of the Geological Society of London, Greenough's opinion was to be highly valued. The trap versus basalt
discussion was still very much alive. From the comment on secondmy greens tone, it is possible that Cleaveland had some hand
in the identification. Perhaps the specimen sent to Greenough
was to "test the waters" on the part of Meade. As Cleaveland
maintained the distinction of trap and basalt in his textbook, in
both its editions, and as it was the first book to influence the first
generation of geological students in the United States, his ideas
were in place until a new generation of geologists came along to
remove that philosophical barrier. The Maine specimens were
certainly originally sent to Meade by Cleaveland. The letter
from Greenough offers some confusion to the modem reader.
First, the "secondary greens tone from near the Penobscot" could
have been misidentified and Greenough gave his opinion as to its
sedimentary origin. The second mention of greenstone, from
Harpswell, was more important as Greenough thought that this
specimen could have been volcanic. The presence of garnet in
such a rock, today, is used as an indicator of metamorphism.
Vaughan continued his efforts to convert Cleaveland from
Neptunism (March 26, 1813; BCL):
" ... It is, as I remember, a datum of Spallanzani, that no one yet
has seen factitious pumices. It is as yet only a work of nature, allied to
enamel & glass. Porcelain is sometimes near to vitrification, & in being
so is held faulty. Pumice naturally travels sometimes into volcanic
glass; sometimes into enamel: but we cannot change them to & fro at

pleasure., totes quotis, by chemical or other art. - This I believe is the
doctrine of Spallanzani, if summed up, however he may have entangled
it by accidental expressions.
What puzzles me about pumice is its striated form in parallel directions, accompanied with a globular shape; which shape implies in
these cases either friction or fusion; the conception of either of which is
attended with difficulty, unless the origin of pumice be Neptunian. (In
Jameson's Mineralogy 1.274. Edn ISOf 4 l ... [)]
Have you ever tried the specific gravity of pumice freed from its
cells, by being divided into spicules, or reduced to powder?"

Vaughan certainly wanted Cleaveland to abandon his N eptunian philosophy, but there were never any indications that his
opinions were ever rebuffed or even unwanted. Vaughan apparently had the benefit of excellent teachers; wide travel; an extensive library; and numerous scientific contacts. He was convinced
of the truth of Plutonism and missed no opportunity to inform his
"pupil." On February 4, 1815 (BCL), Vaughan again wrote to
Cleaveland:
"I have the pleasure to send you Van Trail's letters on Iceland to
which I have to day given a reperusal, chiefly with a view to see what it
contained respecting basalt. - The author is in no degree a mineralogist,
but probably describes with some correctness; but Bergman makes up
for the author's deficiencies, as a chemist & mineralogist; and in Bergman you will see enough to countenance my idea, that there is often little
difference between common columnar basalt & figurate trapp.
There are three difficulties which our mineralogists bring upon
themselves; they adopt the term basalt from the antients [sic], they separate their own common basalt from figurate trap, & they pay no regard to
figure in basalt. Let them do in this as pleases them; but as regards us
poor unlettered people, do let us have a generic word to express what
used to be called a basaltic form; as we have a generic word to express
stratum, others to express express [sic] hi 11 & valley, and another to express water (be it fresh, salt, mineral, or impregnated with air). Ladies &
gentlemen who travel, when they see columnar rocks, & especially at a
distance, are satisfied if they hear that these are basaltic, like the giant's
causeway. - But a sagacious chemist says you mistake, they are figurate
trapp. Very well; then if we must not call them basaltic, (as they were
called by the whole scientific world half a century back), let us in compassion be at least allowed to call them columnar. The columnar form of
rocks is at least as much the work of nature, as chrystals [sic], strata, or
hills; & being so very striking to the beholder, & so curious as to its origin, ought to be favored with an express name by mineralogists; especially as these very mineralogists know as yet so little of the origin of
their own basalt.
In this country we have a generic word for the preparations of
wood produced by our mills, axes, & shaves; calling the whole lumber.
No mineralogist comes in our way; & we enjoy the benefit of this generic term, without having it limited to any one species of wood, which
species few would be able to distinguish from the rest.
I often smile at the learned mineralogist who goes so far as to
question even the veracity of a traveller, & to expose him with a sneer
perhaps before a large company, by denying that truth of his assertion,
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that in such a place basalt is to be seen. The mineralogist might have the
condescension (&I could sometimes say the humanity), to relieve the
embarrassment of the poor traveller, by saying; Sir, you are probably
correct in telling us that something columnar or figurate existed in the
spot where you relate; but we learned men will not allow you to call it
basaltic, till we have satisfied ourselves not only as chemists, but as men
engaged in a controversy on this subject with other naturalists.
However you will find Bergman, (no mean chemist), with the basalt of Iceland & Staffa in hand, declairing [sic] it one & the same thing
with trapp. Certain it is, that after much intimacy with Mr Kirwan, & M.
Faujas st Fond from which last I received a collection of basalt, & after
seeing M. De Lormieu, Mr Greville, & Sir Wm Hamilton, other great
collectors, & after having read Desmarets [sic] & almost all the early
writers on this subject, & Spallanzani among the later ones; I say that I
feel much inclined to indulge not only others, but myself, in the use of
the word basaltic, as synonimous [sic] to columnar or figurate, when applied to rocks; even though it should be attended with the expense of
forcing these coiners of words, with what pleases them so much in other
cases, to give a new name to what they now call basaltic. Mineralogists
would sooner learn the new name, than the world at large will forget the
long continued use of the the old name, which perhaps after all may deserve to be held scientific. I have no objection to men calling themselves
Neptunists, Plutonists, etc; but let them leave a convenient language for
the public to talk in."

Even as late as May 10, 1819 (BCL ), Vaughan was presenting his case for Plutonism as well as trying to get Cleaveland to
do some practical field work, a skill Cleaveland never demonstrated:
"With much pleasure I have read over [J. F.] Daubuisson [des
Voisins] on Basalt. Neptunist as he is, he admits of Basaltic Lava in
1
Auvergne & Yivarais; while the Plutonist Faujas de S . Fond admits Basalt from Aqueous Solution in other instances. Such concessions each
way from [xx] System-makers, allow us to be persuaded, that each may
be right; that is, that Basalt may have originated from aqueous solution
& been acted upon by igneous fusion after its formation. Daubuisson's
book is a permanent work.
There is a collection of blocks of granite of large amount, & some
of great size in Wayne or that [vicinity] which I wish you to see & describe, with the adjacent parts; as the subject is now under discussion in
France. -Again, we can get at Mr. Merrick's Basaltic Mountain, by following the Canada road till a certain latitude when we go to the right.
This also I propose that you visit this fall; as the U.S. have as yet affords
so little Basalt. I think you will not only find this hill basaltic; but others
in the neighborhood may correspond with it: - If time permitted, there is
a famous mountain to the E. of the Penobscot, which height may be
taken, while its neighborhood is explored mineralogically & botanically.
What say you doing these things immediately after vacation? A
fortnight may accomplish the whole with ease. Will the President accompany you?"

Vaughan (May 20, 1819; APS) followed up the basalt discuss10n:
"I have given to Daubuisson as attentive a perusal, as my time, &
the nature of the subject & my knowledge of it, admit. It is requisite for
you to read what was presented to the F[ranklin]. Institute in 1809 (pur5
suant to his wishes) on the subject of the extinct volc . [volcanoes] of
France. He acknowledges, that he there found old voles. & basalt in a
fused form; though he admits that in various instances the basalts of
Saxony much corresponded with those of France. In truth, Desmarets
[sic] also (at the [xx] of his memoires in 1771), when he comes to class
his volcanic products, is obliged to admit the existence of some basalts
unconnected with remaining craters, & unaccompanied with the minor
volcanic products: and you will find from Daubuissons & others, that
Etna & other active volcanoes have much Natural basalt surrounding
them, untouched by fire. - Daubuissons memoir in 1804, you will doubt5
less see it in the Vol : at the Institute in the Athenaeum.
What you will find offered to you in reconsidering this subject, &
especially in reading Daubuisson, will probably remind you of my earnestness to retain basalt as a generic term; were it only for the faculty of
conversation. Desmarets [sic] says, that Pliny placed basalt among marbles, or 'which is the same thing' as he says, 'among stones bearing a polish.['] Is not this then making a natural order of family of it? And do we
not in our talk & writings, class together mineral substances yielding
double images, or that chrystallize [sic] under proper circumstances, or
that serve for building; or for manure or for fluxes? - I cannot bear the
foppery and [xx] of some of our reformers in natural History & chemistry, and who will mould this subject over again & again, when they must
know that not only new discoveries but, new fancies will always give to
others like natures for changes. When arrangements are tolerably good,
they should stand, till they become intolerable; & then changes will be
acceptable to every one. In the mean time, we shall find out whither it is
that each man contributes to the real expense of Science. - I could name
persons in all countries, & in all departments of science who have
changed names & arrangements merely to be talked of. ...
You will see my proposition for your visiting (in Sep{ next) the
granite blocks scattered on the surface in [xx]; also for visiting the Merrick Mountain (of basalt [see John Merrick letter, November 13, 1810;
BCL, p. 41 ]): up the river; which is an expedition within the reach of ladies, if it did not require camping out for a night or two, & certainly not
too dangerous or too fatiguing for men of all descriptions who are fond
of these pursuits & have not pampered themselves. It is my conjecture,
(founded on analogy, from what [I saw] in many other places,) that the
Merrick [Mountain] is only one ofa number. The U.S. are to our knowledge without volcanoes & without memorable basaltic pillars &c; and
therefore this Merrick Mountain will make the subject of an interesting
memoir; in writing which you can do credit to the Academy & your
country, as well as to yourself ... The granite blocks named above will
serve for a second memoir; & when you recollect how few memoirs the
U. S. have yet given to Europe, & how much this nation has been indebted to others for the account of its own natural objects; you will see
J. F. D'Abuisson de Voisins was a student of Werner \vho reversed his embrace
ofNeptunism after studying the Auvergne, France volcanic area.
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that these subjects require to be taken in hand without delay. - In short, if
Y2.!:! do not take up the affair, I sh al I propose it to others, Americans or
foreigners."
Vaughan continued his exhortation suggesting specific alternate
persons to do the job and suggested a "draughtsman" to accompany them, etc. There is no evidence that the expedition ever materialized.

CLEA VELAND'S TEXTBOOK:
An Elementary Treatise on Mineralogy and Geology

Chronology of "Mineralogical" Books in the Western Hemisphere
Cleaveland was among the first of a small group of mineralogists in the United States and his textbook ( 1816) was the first
published by an American on the subject. There exists a strong
misconception that Cleaveland's textbook was the first mineralogy written and published in the New World. The first mineralogy book printed in the new world, however, was written in
Mexico City by Andres Manuel del Rio, who was Abraham Werner's student, and was entitled Elementos de Orictognosia, in
1795, but was published in Philadelphia. Barba ( 1640) had published his work on mining and ores more than 150 years before
del Rio's book, and although it was written in the New World, it
was published in Madrid, Spain by necessity. Sinkankas ( 1970)
wrote thatA Compendious System ofMineralogy and Metallurgy
Extracted from the Encyclopedia by Bartram (1798) and published in Philadelphia, is actually a reprint of the mineralogy section of volume 12 of the third edition of Encyclopedia
[Britannica} with very little modification. Hazen (1979) indicated that the "Compendious System" was actually a translation
of Axel Cronstedt's An Essay Towards a System of Mineralogy.
Arthur Aikin's Manual of Mineralogy was republished, from the
English edition, in Philadelphia in 1815. William Phillips' very
elementary Outline ofMineralogy and Geology was reprinted in
1816 in New York, after a successful edition was printed in England. Accum's ( 1809) book A Practical Essay on the Analysis of

thought. (This compares well with the method James D. Dana
used in producing his first two mineralogies which Frondel said
were essentially a "remake of [Friedrich] Mohs" (Greene and
Burke, 1978).) Cleaveland (1816) noted:
"In regard to the systematic works on mineralogy, which have
proceeded from the German and French schools, they undoubtedly possess peculiar excellencies, with some peculiar defects intermixed ....
Many of the writers of the two schools appear to have indulged an
undue attachment to their favorite and peculiar system, and have hereby
been prevented from receiving mutual benefit; the one being unwilling
to adopt what is really excellent in the other. - But it is be! ieved, that the
more valuable parts of the two systems may be incorporated, or, in other
words, that the peculiar, descriptive language of the one may, in acertain degree, be united to the accurate and scientific arrangement of the
other. ...
In preparing this volume, the author has made indiscriminate use
of whatever appeared to him most important in the more recent systematic works on mineralogy; among which are those of Kirwan, Hai.iy,
Brochant, Jameson, Lucas, and Brongniart.
The works of Humboldt, Spallanzani, and other modern travellers, various Reviews, and literary Journals have also furnished something toward this volume. In many cases, however, to abridge as much
as possible, I have barely mentioned the author's name, without the title
of his work, although I am sensible that some inconvenience attends this
practice."
Locality references in mineralogy books were considered
an innovation in Cleaveland's time and he corresponded widely
with American mineralogists and naturalists in order to obtain as
many American locality reports as he could, but the Cleaveland
textbooks are of marginal use as locality references as he gives
town references only in his descriptive mineralogy sections.

Minerals: Exemplifying the Best Methods of Analysing Ores,
Earths. Stones, Inflammable Fossils, and Mineral Substances in
General published by Kimber & Conrad and Benjamin & Thomas Kite in Philadelphia could also be a contender for "first"
mineralogy published in the U.S.A.
Cleaveland's textbooks were not rich in his own theories.
He made it clear that he had selected the obviously valuable portions of European publications and therein resided his genius - a
unification of the German and French schools of mineralogy,
along with the best points of the Swedish and English schools of

Alexandre Brongniart ( 1770-184 7) noted mineralogist, wrote many systematic
mineralogy books and articles. He was professor of mineralogy at the Museum
ofNatural History, Director of the Sevres porcelain works, and Engineer in Chief
of Mines.

Alexandre Brongniart, circa 1820 (from Johannsen, 193 7).
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Robinson (1825) acknowledged a debt to Cleaveland in A Catalogue of American Minerals, with their Localities, but said:
"Professor Cleaveland's work is sufficient authority for localities of minerals, in the closet; but in travelling to collect specimens, the mineralogist, who wishes to know what minerals may
be found in the district of the country he is passing through, is
obliged to look over the whole work, together with the American
Joumal of Science, and other publications." Ro bins on ( 182 5) admitted his own sense of failure: "The author regrets that he has
been unable to state more particularly the course and distance of
many localities from some known place or object in the town
where they have been found, so that strangers might more easily
find them; the inconvenience resulting from a want of a more
particular description of many localities, is sensibly felt." From
a modem perspective, it is obvious that less than 10% of Robinson's listed localities could have been found by anyone attempting to use the Catalogue as a guide to actually find minerals.
Cleaveland was elected the first American member of the
Geological Society of London (Frondel, 1988) and was honored
as early as May 30, 1810 by being elected a fellow of The American Academy of Arts and Sciences of Boston, Massachusetts.
Cleaveland was an active correspondent with Alexandre Brongniart in Paris and was a great admirer of that gentleman and his
works (Benjamin Burbank, personal communication, 1974).

Toward the Publication of the Textbook
We can never know precisely when the idea for writing a
textbook took hold in Cleaveland's mind. We can imagine conversations resulting in laments that various schools of thought
had excellent concepts, but failed to unify mineralogy into a coherent science. The external characters of the Wemerian school
were at slight odds with the Hai.iyan school of crystallography,
but the proponents of each were adamant that there could be no
middle ground. Scientists, with some detachment, could select
from each school some good ideas as they recognized them, but
were tied to texts frequently expressing a strong bias either way.
Vaughan, as one of the most knowledgeable mineralogist/geologists of America, no doubt wanted Cleaveland to write the first
American mineralogy/geology textbook and, in so doing, unify
mineralogical theories.
By this time period, Cleaveland was becoming a proficient
mineralogist. In Europe, numerous new mineralogical and
chemical techniques were being invented. Berzellius had invented the blowpipe and the English translation of his book concerning it came out in 1809. Vaughan advised Cleaveland on the
new blow pipe (March 26, 1813; BCL):
" ... As to the blow-pipe, many have the billow called the Doublebellows attached to it. - The breath may answer well to blow into hollow
hot glass, because the moisture of the breath undergoes a great expansion when heated; but the flame of the blow pipe is not probably benefited by this moisture. Some who blow on their flame, make a reservoir
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Torbern Bergman, circa 1784 (from Weeks, 1945).

for the air in their cheeks, which answers to the expedient of the double
bellows: at least I think I have heard of this practice.
With respect to the different results from the operation of the blow
pipe on Actynolite; we must know, that the specimens were the same,
which yet may sometimes vary even in different parts; & we must also
know that the heat was the same; & we must decide whether the flame
was not various in its nature according to its [unknown word] (as oil, tallows, wax, etc). Even the breath may cause differences. - However,
enamel, glass, & scoria may easily have kindred origens. - As to color, a
variety in the dose of [unknown word] etc may effect great changes in
this respect.
As [Torbern] Bergman [Outline of Mineralogy, translated by
William Withering, 1783?] can do you no harm, I will send it with some
books intended for your town."
The beginning of Cleaveland's textbook can probably be
placed in the spring of 1813 as Gorham wrote to him (April 10,
1813; BCL):
"I have received your letter and have applied to Cummings & Hilliard on the subject mentioned in it. The work is not yet begun. The idea
of your undertaking to revise Thompsons [sic, Thomson] minerY
struck them very favorably and the[y] intend writing you shortly concerning it. You must make some bargain with them so as to be in some

Torbern OlofBergman ( 1735-1784), professor of mathematics and physics and
later chemistry and pharmacy at Upsala University, Sweden, was an analytical
chemist and one of the founders of modem mineralogy. He wrote systematic
mineralogy books and articles as well as publications on chemsisty. Torbemite
was named for him.
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degree remunerated for your labors. They expect it and are willing to
concede it.
With respect to the works you mention I have no other on mineralogy than those you have in your possession. Dr Meade owns Kidd - Acc um has as you know published a work on Mineralogy and a smaller one
on the analysis of minerals. I possess the latter but have not seen the
former although I believe it is in the Atheneum. You will find considerable information in the journals particularly Tillocks and Nicholsons.
The latter has lately been publishing the analyses ofKlaproth. I have not
seen the Trans of the Geological SocY. My attention has been so much
directed of late that I have had but little attention to mineralogy. I am
glad to find that you are willing to undertake the work in question and
you have sufficient leisure, learning and experience to make it a more
useful book than it is at present. - Should you wish any particular information in any [xx] subject, requiring the consulting of works whc may
not belong to you, but which I may find at the Atheneum or any other
place in this town, I should be happy to supply you with it.
Some time ago I promised you a specimen of flexible marble from
Pittsfield [Massachusetts?]. I was at that time disappointed but have
since procured a specimen, which though not the most perfect to sufficiently discover this curious property. It requires to be handled with
caution. I have sent it by Dr Hale who is going to settle at Gardiner. He is
a pleasant & agreeable man, has made great proficiency in his profession and I take the liberty of communicating him to yours and Dr Lincoln's friendship.
I have succeeded in producing the compound of chlorine an oximuriatic gas & nitrogen, by the explosion of which Sir H Davy nearly
lost his eye. I have not yet been able to examine many of its properties as
it is to[ o] volatile that when exposed to the air it evaporated in a few seconds. If I should be more fortunate, I shall give the results in the next n°
of the N. E. Journal."

Cleaveland wrote to Benjamin Silliman (May 21, 1813;
HSP) and revealed he had his own ideas before the thoughts of a
revision loomed larger:
"Sometime since Messr[s] Cummings & Hilliard communicated
to me their determination of republishing Thompson's [sic] Mineralogy
in a single volume with notes and additions. Having suffered so much
for want of a Classic on Mineralogy, I had previously dared to de! iberate
on the task of [preparing] something myself. On the reception of their
letter, my resolutions wavered, and I remained in suspense. After some
Frederick Accum (1769-1838) wrote System of Theoretical and Practical
Chemistry in 1808.

Martin Klaproth, circa 1775 (from Weeks, 1945).

correspondence however with Dr. Gorham on the subject, I began to
think favorably of republishing Thompson, and have consented to attempt the requisite alterations & additions. You will therefore see the
bearing of the following queries; as in your answers may depend the further prosecution of my labor. You do not indeed directly say, that you
intend to favor the public with your Manuscript; but this I infer to be
your intention.
Will you therefore say to me.
When you expect to publish?
What will probably be the Use & expence [sic]?
And whether it will be particularly adapted to the Meridian of
New Haven, or such as may, serve for a Classic for any of our Colleges?
You will perceive that I was led to the last query by your remark that it
was designed for your pupils in their visits to the Cabinet, and that it was
illustrative of Col. G's collection."

In what may be one of the most important letters in the history of American mineralogy, Cummings and Hilliard of Boston
(eventual publishers of the textbook) wrote to Cleaveland (April
30, 1813; BCL):

John Kidd ( 17 55-1851) wrote Out! in es of Mineralogy in 1809.
Martin Klaproth ( 1743-1817) was a practically trained chemist/analyst and enjoyed a reputation, in his own time, as one of the world's great chemists. He studied and named either the oxides or elements: uranium, titanium, tellurium, and
zirconium.
Thomas Thomson (1773-1852), mineralogist and chemist, was well known as
an author of chemical and mineralogical books as well as a primary researcher of
mineral analyses. His System of Chemistry went through many successful editions, the first of which appeared in 1802. It was perhaps the 1807 or 1810 edition
which Cleaveland initially intended to "revise."

"We have seen a hin[t] from you to Dr Gorham respecting a mineralogy. We should long ago have print Thompson's, but we could not
engage any body to correct & ammend it. We presume you have
thoughts of preparing an elementary work on the subject yourself.
Should you presume, we should be glad to make some terms with you
for the work - & carry it thro the press as early as possible.
Should there be any works in Boston you [should need], we will
obtain & send them if practicable - Dr G. Mortons[,] the work of Kia-
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proth - as soon & I myself will mention Allans Synonynims [sic], that
may be valuable to you in forming a system. This work you probably
have: if not I presume I can obtain a copy from Mr Joseph Tilden.
We will thank you to give us notice of your conclusion, for we
have for some time past intended to write to Professor Silliman on the
subject of Thompson or some other work - but we would prefer you
should attend to the work .... "

Perhaps it was to this end that Vaughan, in later correspondence,
was frequently offering advice, lending books, and trying to convince Cleaveland to adopt a particular point of view.
Part of the burden Cleaveland was laboring under was revealed to Silliman (November 13, 1813; YUL):
"Were I not so strongly attached to Mineralogy, I should be discouraged in my present undertaking. This will not appear strange when I

Cleaveland was well aware that he would be the first
American to produce a mineralogy and thought much about its
sty le and contents. He wrote to Silliman (November 13, 1813;
YUL): "With regard to Localities I think of omitting most of the
European, except those, which it may be particularly important
to mention; as thereby I shall make room for a more copious list
of American. Of the latter I am possessed of those only, which
have come under my own observation - those contained in a list
of minerals lately published in the N. Eng. Journal at Boston and a list of minerals published sometime since by Dr Seybert of
Philad 3 . You have probably collected more than any other person, and shall I trouble you for a copy of them, when you are sufficiently at leisure?" Frederick Hall of Middlebury College was
hoping of the same result concerning the choice of localities and
advised Cleaveland (November 15, 1813; BCL):

observe to you, that my only leisure consists of intervals between 3 recitations and ~rimental Lecture a day. All that I can do is to rise almost every hour, report a little progress, with the hope of soon sitting

" ... I rejoiced greatly to hear, a few weeks since, in Boston, that
you were engaged in preparing a work for the press, on mineralogy and
geology. I had the intelligence from Mr. Cummings; and I am happy to

again. In consequence of the low state of the College funds, the Overseers have this year diminished our usual number of Tutors. This has de-

find that you confirm it by your letter. Such an elementary work as you
describe is certainly very much needed in our country. I have myself ex-

volved on us, who remain, an unusual share of duty - and so much of it
on myself, that, unless the prospect brightens, I shall be tempted to give

perienced some inconvenience from not having a book of this kind, in
preparing a concise course of mineralogical lectures, which I annually

up my present situation."

deliver to the students of our college. I have used, chiefly, the fourth vol.
of Thomson's System of Chemistry, Hauy [sic], and Brongniart. I shall

(Cleaveland's efficient use of time as indicated by Wheeler and
Wheeler (1878) is demonstrated in this letter. The fleeting moments between a change of classes became "islands of productive time" in the sea of duty.) The need for a new mineralogy was
demonstrated by Cleaveland's comments to Silliman (November
13, 1813; YUL):

obtain a copy of your work as soon as it is offered for sale. If I am

"It would give me a large share of satisfaction to have the pleasure
of conversing with you one hour on Mineralogical subjects. Several difficulties have occurred to me - These you have considered - and found
some method of removing. For 3 years past I have made more use of
Brongniart, than any other writer. But what shall we say to his first Order of Minerals, Air & Water? If there be objections to admitting them,
as minerals, there are also difficulties in rejecting them. The threefold
division of Natural bodies into Animals, Vegetables & Minerals seems
to be sanctioned by authority. But, if neither An[imals]. nor Veg. will
claim air and water, where shall they be placed? The novelty of the arrangement by no means alarms me. Water certainly enters very largely
into the composition of other minerals; and is it not highly probable that

pleased with it and I have no reason to think I shall not be, I shall immediately conform my lectures to it, and advise the students to furnish
themselves with it. They will need, yearly, fifteen or twenty copies.
Such books as I have mentioned, and such as I am obliged to employ,
most of those who attend my lectures are .l:!nable to purchase. They are,
in general, very indigent. They feel powerfully the 'pinching hand of
poverty.' But they need something, and, if it were cheap, would procure
it, to give them mineralogical information.
I hope, Sir, that your book will contain something beyond the
title-page to designate that it is an American performance. European
productions, on botany and zoology, do not describe all the plants and
animals, which this extensive region of the globe presents. Many of the
former, and a considerable number, of the latter, do not exist, or have
never yet been discovered in the old world. And are there not articles
then in the mineral kingdom, which are peculiar to America; and of
which we can find no description in European publications? I have, I
think, two or three nos [numbers of minerals] which I do not find described in any book, within my reach.

Light is a component part of combustables? Will it be said, that air exists

Are there not characters belonging to minerals, which are discov-

in other places, as well as at the surface of the Earth? So do many minerals. Will it be said, that water does not belong to the Mineral Kingdom,

ered in this country, that are not attached to those found on the other side

because it constitutes a part of Animals and Vegetables? This is also the
case with other substances, whose character, as minerals, is well established. On this subject I have thought but little, as yet. I however feel
quite in the mode for talking upon it. We are perhaps sometimes in danger of being influenced by names and divisions of science, which were
formed, when less was known than at present."
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of the Atlantic. I should like to see, and it is as much as your elementary
work will admit, a list of those minerals, which are found in our country,
and are not known to exist in any other, and also of those which possess
different properties from the minerals of the same kind described in
European publications. 'But hold! You will, perhaps, exclaim. You are
dictating to me. You are pointing out a method, which I must pursue.' By
no means, my dear Sir. I am only telling you what would gratify me. But

Histmy of Maine mining and minerals - Cleaveland
it is for you, with your superiour [sic] knowledge of the subject, to determine whether the circumstances I have suggested are consistent with the

comprehend the meaning of the above sentence. But I have since been
led to believe, that, after writing you in regard to the Geo log. Society, I

brevity of your work, or not, and whether the obtaining the information

added a particular request, that you would prepare the Public something

desired is practible [sic], or not. ... "

on Mineralogy. Had I been aware of this, J should most certainly have

Cleaveland was already planning to list American localities, but
was willing to follow the advice of the many correspondents who
came forward with American locality information. Silliman evidently requested information on Maine mineral occurrences and
Cleaveland responded (May 21, 1813; HSP): "The localities I
will forward you as soon as I can prepare them." Cleaveland sent
a list of 49 Maine localities to Silliman (June 18, 1813; HSP): "I
believe the above to be a very
specimen of the Mineralog.
character of Maine, in regard both to variety &
But it contains what has fallen within my knowledge. In fact College duties hardly permit me to make an excursion beyond the hearing
of the Bell. But, fortunately for me, that district exhibits rich
views for the Mineralogical pupil." In this same letter, Cleaveland apologized for his pointed comments concerning Silliman's
"students' guide":

ableness of your manuscript for the aforesaid purpose. Having entirely

considered it improper to question you, as I did in my last, as to the suit-

"Will you have the goodness to write me soon in answer to my letter of May 22d [actually May 21]; as I have written Messrs Cummings
and Hilliard, that I shall do nothing for them in preparing Thompson
[sic], till I hear from you. In fact on reperusing your letter, (for I received
it at the time of our Public exhibition & answered it in haste) I am not
certain but my questions in regard to your manuscript were both unnecessary & impertinent. If they were, my apology is the long time, you permitted to elapse before answering mine of December last. You say 'in
the prosecution of such an object, which falls 'pretty nearly within the
scope of your letter' &c. I seldom keep copies of letters, unless on important business. In this case I had a copy, to which I referred, but found
nothing except in regard to the Geological Society. I confess I did not

forgotten any such request, through lapse of time, my questions were
predicated on the face of your letter, considering the subject de novo.
I hope you will be ready for publication soon. No one can feel the
need of a suitable work more, than I do; for with us the students are questioned in Mineralogy, as well as Chemistry on daily recitations.
You will understand, that my wish to know when the Public will
be favored with your work arises from a desire to free myself definitely
from any obligation to Cummings & Hilliard. They certainly will not
think of republishing Thompson."

Thomas Cooper eventually prepared an American edition from
the fifth edition of Thomas Thomson's System of Chemistry in
Philadelphia in 1818. (Note Cooper's "anonymous" review of
Cleaveland's textbook in the Analectic Magazine of 1817. See
p. 53, 67.)
Frederick Hall, who supported listing American mineral
localities in Cleaveland's proposed book, responded (February
11, 1814; BCL) with a short list of described specimens from his
area. Hall stated: "I am as I have before informed you, only a
novice in mineralogy." The idea of a list of minerals must have
intrigued this novice as he was able to publish his 44 page treatise
Catalogue a/Minerals, Found in the State of Vermont, and in Adjacent States, just ten years later (Hall, 1824 ). Charles Watson of
Philadelphia (May 10, 1814; BCL) sent five large pages mostly
listing and describing minerals of Pennsylvania and New Jersey.
Joseph Tilden (October 25, 1814; BCL) wrote an extended list of
observations viewed from horseback or a stage between Camden
and Ellsworth and he apologized: "I look'd about as I pass'd near
to Belfast for the splintery quartz which you spoke of[,] probably
it is found on the Road from thence to Kennebeck, towards Jackson. I did not see any - you know British Troops had possession
when I came that way." Solomon Conrad of Philadelphia (February 11, 1814; BCL) answered Cleaveland's request for locality
information with a two page list of Pennsylvania and New Jersey
localities and added:
"I should have had the pleasure of acknowledging the receipt of
thy Letter before this had it not been for a multiplicity of engagements,
which usually occur about the commencement of the year. I regret that I
cannot as fully answer the queries in thy Letter as would be desirable; In
our part of the Country Mineralogy is cultivated, it is true, by a number
of Individuals, but analysis has been shamefully neglected, and consequently when any mineral has been met with where external characters
differed from any described before, it has been laid aside for further attention. Like the great Werner, whose experience and acuteness of
penetration has enabled him, upon the mere inspection of the external

Benjamin Silliman, circa 1820 (from Merrill, 1906).

characters, to decide, and give a name; we have not presumed to say that
the fossil which appears to differ from those Hitherto described by
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European Mineralogists, should constitute a new species - That there
are Minerals peculiar to this country I have little doubt, yet I cannot confidently say from my own knowledge that there are such, except perhaps
the Native Magnesia found at Hoboken N.J. which has been analyzed by
Dr Bruce, and the red ox yd of Zinc which appears to be a peculiar variety found in Sussex N. Jersey, both of which are described in Bruce's
Journal. As there is an increasing taste for Mineralogical knowledge in
our country, I think a work like that contemplated will be useful, and
very desirable on account of its size, and its containing localities of
American Minerals - and gladly would I afford any information that
might tend to promote its usefulness, did I possess it. If the Localities,
subjoined will answer the design of the first query it will give pleasure to
thy assured friend."

The War of 1812 is sometimes hinted at in letters which
pass from time to time, but it is noteworthy that Cleaveland indicated to Silliman (September 20, 1814; YUL):
"I need not attempt to describe to~ the state of alarm, in which
we have lived during a great proportion of the last summer; for I perceive you must have participated in similar troubles. There is now one
army ofnearly 2000 men within 7 miles of my house - another of nearly
3000 at the distance of 18 miles - and another still larger about 26 miles.
west of us.

It has been supposed, that Brunswick is in very considerable danger of an attack, as we have two large manufactory establishments, and
two iron furnaces, one of which is constantly bringing forth the means QI
conveyance, as Mr. [James] Madison calls them, that is cannon balls;
and more especially as we are so easily accessible from the Sea.
I have not, perhaps, felt so much consternation, as many of my
neighbors, because I have ever believed that College ground would be
held [secured]; I have, however, found it difficult to avoid entirely the
contagion of alarm, and have, for some time, kept my most valuable papers & instruments ready to decamp, when I see contiguous buildings in
flames .
... my only relief is to sally forth with my hammer, and vent my
feelings in the demolition of some rugged cliff of granite, that rises on
the banks of the Androscoggin [River]. .. Notwithstanding these turbulent times, I still go on - and suffer no day to pass without a~ or two.
For several reasons, however, the work cannot appear before the winter
- Indeed, were I this day ready for the press, I should doubt the expediency of proceeding instantly, such is the universal state of excitation and
alarm throughout our country ....
Will you have the goodness to let some one of your pupils transcribe for me your tabular view of the division of simple minerals into
species, subspecies, & varieties? I have a general idea of it from what I
saw on the covers of your lectures, but I think it would, in a number of
cases, be of essential benefit to have it by me."

Benjamin Silliman provided a detailed outline of his plan
from his mineralogical lectures (November 6, 1814; BCL)
which was adopted by Cleaveland in his textbook. Cleaveland
wrote to Silliman (May 16, 1815; YUL) with several pages of
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questions regarding mineral reactions to acids, blowpipes, etc.
Later, Silliman (August 2, 1815; BCL) wrote:
" ... We are very solicitous for your book, it was adjudged as a premium last year to one of my mineralogical class's & has been adjudged
to two others this year. I hope that, in any account, it will be out before
my next courses on mineralogy commence - the earliest in February.
You mention your trouble in abridging; I hope you will not abridge too
much for some little indulgence in remarks & miscellaneous information adds much to the interest of the subject. As to Accum's crystallography I have never seen it nor do I believe it has ever been here, nor have I ever seen any work in English in
which Hauy's crystallographical terms were introduced. I hardly know
what to say on the subject; I do not like them much and yet I do not see
how you can entirely dispense with them. I am extremely sorry that you
wish of Col Gibbs' numerous & important localities, but, there is no
remedy for it - you will never get him to put them upon paper, & unless
you visit him for the purpose & take them down from his own lips you
will never have them. He has lately a son. Dr Bruce was here not long since; he promises another N° of the
Journal but I almost despair of seeing it.Two of my pupils Mess~ Porter and Johnson have recently observed a mineral of some interest in this vicinity- it is chalcedony in secondary trap - of the amygdaloidal kind; it is in a trap mountain 4 miles
East of this town in East Haven. - upon the borders of a lake called Saltonstall's Pond. I have this day visited the place; the chalcedony is in
loose pieces among the innumerable fragments of trap which have
fallen & cover the sides of the mountain; it presents botryoidal & mamillary protuberances on one side, while, commonly, the other is impressed with numerous cavities of crystaline [sic] forms some those of
quartz - others are cubical & rhombohedral; these cavities are very numerous & distinct; the chalcedony is chiefly of the common yellowish
grey colour but some of it is blue & occasionally it is agatized; the formation appears extensive. -"

Silliman later (November 11, 1815; BCL) indicated safe
return of some books and added:
"The Tableau comparatif [Haily, 1809] arrived safely some time
since & Accums Crystallography more recently, accompanied, or succeeded by, your favour of the 12th of Octobr. Col Gibbs was here on
Monday & gave his consent to my retaining the books for the present. I
conversed with him as to his promised localities: he said that he could
not describe the specimens because they were packed in boxes & he had
no place at present to open them in. I told him that a list of localities of
well ascertained minerals would answer your purpose without the description of the minerals; this he said he could do promptly & I understood him to mean that he would do it; I think if you now ply him on this
point you may succeed, & the same possibly with Bruce. I think there can be no objection to your using the names of those
who have communicated localities to you & I should presume that every
person who has done so would expect it of course. At any rate you have
my free consent as far as I am concerned.

Hist01y of Maine mining and minerals - Cleaveland

r hope your publishers will not delay your work beyond the specified time; we want it exceedingly in my private course of lectures (by a
new arrangement) will commence today, &, if I may judge from the
numbers which are pressing into them the goal for the science is increasing with us. I will thank you to request the publishers to forward me a
copy as early as possible & I should even prefer it in sheets that I may
have it bound with blank paper for the insertion ofnew American localities & other interesting observations. Have you seen Cuvier's Geology- Aikins Manual of Mineralogy
& Philips (sic;= Phillips (1815 or 1816)] little work? - I procured them
only last evening & cannot as yet say much of them as to co( m]posing an
opinion.
I shall be gratified by a specimen of your fine tourmalines which
you are kind enough to promise me; - if any thing new & interesting is
discovered this way I will send it to you-"

Impatience for the arrival of the textbook is a common
theme in many letters to Cleaveland. He had announced his project to many correspondents before he had significantly begun the
manuscript. The textbook was a prodigious project, even for a
person with no problems of eyesight, but few of Cleaveland's
correspondents appreciated the amount of time required for writing it. Frederick Hall wrote (February 2, 1815; BCL):
" ... I eagerly embrace this opportunity to interrogate you a little
respecting your mineralogy. Is it yet published? I am extremely anxious
to get a peep at it. Expecting it would be out of press early last spring, I
sent to Boston two or three times for the purpose of purchasing it, but received for answer each time, that the birth of no such production had
been announced. Did you procure all the information, which you expected, concerning American minerals? Did you get a hasty, lengthy,
straggling letter from your humble servant, directed, I believe, to the
care of Maj. Tilden of Boston. It was not such as I wished it to be, but
such as the few moments, which I could al lot to it enabled me to prepare.
It is now more than a year since this letter was written - more than a year
since I have heard a word from you. Pray, give me a Jong letter - or a
short one - five lines at least, and inform me, when your child of thought,
and of pen, your intellectual and manual bantling will make (if he has
not already made) his appearance on the theatre of the world .... "

Cummings and Hilliard were of great help to Cleaveland in
many ways in planning the textbook. On one occasion, they suggested ideas about the frontispiece (October 30, 1815; BCL):
"I have been comparing your map & mine, & have made some little attempt as yu will perceive to trace the Geo log. Boundary; but I soon
found more difficulty, than at first I apprehended. The longitude of your
map is noted from Paris; the courses of the rivers considerably vary, as
well as the extent of the boundary of the states in some places. This
makes it somewhat difficult transferring the boundaries exactly from
one to the other. & since you had sent for yours~ mine for a comparison, I have thought best to refer the transfer to you & then follow/ di5
rection afterwards. You will find, that any map being smaller than / ,
being so full of names, it will be more difficult than perhaps you were

aware, to render the Geolog. boundary any ways distinct, & at the same
time, not interfere with the words & other boundaries in some places.
But I hope you will make ours do, so as not to be obliged to engrave another."

Apparently, Cleaveland was soliciting advice right up to
the very deadline of the production of his work. Silliman responded (July 18, 1816; BCL): "As to the Index to your work I
prefer that upon the plan ofBrongniart but shall be satisfied with
any one which you will adopt."
The magnitude of the Mineralogy was certainly gargantuan by that time. Undoubtedly many details were fussed over by
the author with subsequent changes resulting in delays to the
publishers. A parallel can be made to a homeowner's selfcontracting an addition to his home and then expecting his construction company to accept his frequent changes in the plan.
Cummings and Hilliard advised Cleaveland (December 12,
1816; BCL):
"We are expecting, that before you receive this, to receive a line
from you reprimanding us for not sending you a copy of map & Plates
before. With this however, we presume you will receive a sample. We
find it difficult to get the map coloured to suit us - especially the western
end of Long Island. We hope however that you will find the specimen
we send sufficiently accurate It is our opinion that you ought to take measures to prevent l book
from being Reprinted in Eng. unless it be done on/. acct. & for l benefit- If it can be secured from republication there we think a shipment of
them might be ventured to Eng The execution & state of the work.
It is usual to give a Cr. [credit] on the work of printing, provided it
be dispatched with usual expedition - Paper is a cash article at 60 days
Cr. Considering the length of time since the work was commenced, that
considerable cash was months ago advanced, & much of the work having long ago been done; we conceive it would not be unreasonable that
interest be allowed on the expense of Paper, printing, etc. to commence
6 month after the work commenced.
We will sell the work taking the responsibility upon ourselves for
1
all copies not found with us, at /3 discount from the retail price, which is
the same condition on whh. we have take[n] several other works, & Mr
Hodges among others. We expect to remunerate ourselves for the expense of the work from the first salesAs soon as the work is complete, we will forward you a bill of
every expense- ... "

The title page of the textbook indicates that it was published in 1816. However, the printing was accomplished very
late in the year and distribution might not have actually begun
until 1817. Matters suggesting this possibility were indicated by
Cummings and Hilliard (January 4, 181 7; BCL):
"Yours respecting terms of selling the Mineralogy we recd. We
naturally considered l request respecting the price to be put on the
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work, & we are sorry to inform yu that we find the cost so much that the
work can not be afforded for less than 4.00. One of the first Booksellers
in Philadelphia was here when the book was first bound, & we requested
him to name a price at which it ought to be sold. He said not less than
4.50. & we are very confident hd it been printed in either of the southern
cities, the price wd have been 5.00. We have not yet got in our engravers
bills so as to be able to i.nform you precisely the cost of the work but it
will be about 1.77, not more than 1.78 cents. Now could the edition be
sold off immediately, a little ded 11 • [deduction] from 4 Dis. [dollars]
would ansr. - but when we consider that from three to five years is as
short a time as we can expect to effect the sale of so large a work on such
a subject, & when we consider the interest on the sum advanced, & the
discount that must be made, it will be found that four doll[ar]s is reasonable: & here we would just observe that we ourselves shall probably not
sell more than from 75 to a 100 copies of the whole edition, at less than
from 20 to 25 P.C. Discounts. This we mention to show that but by far
the less part of the dis. which we state in our last as what we thot [sic]
proper to be made to us, as general agents, will come into our hands.
Were it not for the difficulty in keeping an acct. of the sales, it would be
for our interest to sell at I 0 P .C. on what we retai I, & at the same time not
to be responsible for copies sold on credit as every work must in a great
measure be [sold on credit]. - but more of this subject when we have the
pleasure of seeing yu.
Copies of the Work will go to Washington, Baltimore, Philadelphia immediately. They are already sent to N.Y. Professr. Silliman has
recd. all the work, but not all at first - nor indeed so soon as you wished;
but we think seasonably for the use of his class before it dispersed.
Mr. Walter from Brunswick, says you have not a copy of the
work: we presume you had a copy sent with the proofs. We will forward
you one by first opportunity. For our own sakes we shall do as well by
the work as we can; & we hope it will promote the interest of both parties: at any rate we trust it will redound to/ honr.
We have dilivered [sic] as per/. request copies - 1 bound in
c[al]f. to Mr Vaughan; one to Dr Bigelow, one to Athenneum [sic], one
to Mr Hedge & one to Mr Norton."

to publish upon a larger scale and in which shall make the corrections
that my observations has since brought to my knowledge - ... "

Post-Publication History
Many different reactions can be found regarding the Mineralogy. Benjamin Vaughan was fairly surprised and upset upon
seeing the dedication of the work and wrote to Cleaveland (January 4, 1817; BCL):
"When I first saw, in the hands of Mr Cummings your bookseller,
the dedication of your work on mineralogy, I felt strongly disposed to
request its immediate suppression; but when I reflected that the work itself was pledged for delivery w.ithout delay to the public, & recollected
certain circumstances which regard the College & which can be best explained when we meet; I resolved to do some violence to my own feelings on the occasion, & not to cause delay to the publication of the work.
- But as there is still much in the form of the dedication which cannot
properly belong to me, I must request on the event of the work's reaching
a second edition, (which I trust it will do), either that you will have the
goodness to withdraw the dedication altogether or limit it to the mere
mention of the name of the person whom you are thus pleased to flatter: I
am convinced that you will perceive, that however gratifying it may be
to me to have my name associated on such an occasion with yours, yet
something may be allowed to feelings on my side which began in youth,
& have continued to old age without abatement, & are not altogether unknown to many of my friends. In the mean time, permit me to express
my sensibility for the kindness which you have intended to manifest towards me on this occasion.
Allow me to add, that I have delayed writing on the subject of your
work, in the hope that I might have time to become better acquainted

Cleaveland wanted to keep the price of his book within the
financial reach of his audience. Undoubtedly, he frequently saw
students who could barely afford the necessities of life. During
the time period, one dollar a week may have been a wage received by a common laborer.
William Maclure wrote to Cleaveland (December 27,
1816; BCL) concerning the new mineralogy, but was more concerned with the color map frontispiece than the actual book:
"Your letter of the 10 Dec em I have received and am happy to find
that your work on mineralogy is so far advanced[.] the small geological
map you mean to [have] accompanied [your book, was] as taken from
the one J published with Journal de Physiques at Paris [and] was not so
correct as I could have wished. The one published in the Year 1809 with
Philosophical Transactions of our Society here is more correct. if you
have not colored the whole work advise you to keep some of them that
belong to those copies you don't immediately sell blanc [sic] that you
may color them after a new edition of the map which Mr [Milisk] means
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with its contents; but the interruptions to study which I meet with in my
visit to Boston, have hitherto defeated my attempts to read it with attention.
Let me however make one general remark as to the Geology (if I
may so call it) of the U. States & of the British provinces on the North
American continent viewed conjunctively; & then compared with what
is seen on the Western side of the two Americas. In the two former tracts
of country, there are great collections of waters; but no very high mountains known, no volcanoes; & no mines of precious metals. In the latter;
high mountains, active volcanoes, & precious metals, abound; but there
is an absence of all waters of great amount in the interior unless we
reckon for such the Gulfof California. I am not enough acquainted with
the Eastern side of South America, to recollect any thing peculiar to it in
a geological view beyond its great rivers, its precious metals, & its Diamonds; in which latter respect it seams to stand single, not only as regards the rest of the two Americas, but most other parts of the earth. Perhaps one reason for the absence of volcanoes in a large part of the U.
States is, that the alluvial country which reaches from New York to the
Floridas on the sea-board, prevents that secret communication with the
sea, which has commonly been supposed necessary to the operation of
volcanoes. If more than half of the active volcanoes known on the surface of the globe, are found on the Western side of the two Americas, it
ought to be remembered also, that a large proportion of these, compared
with those in other countries, are said at times to discharge water or
moist substances. - I know that you will excuse my troubling you with
these geological observations, if they are to be called such; as it is sometimes useful to view a subject both absolutely & comparatively, positively & negatively .... "

Vaughan's reaction to the "Geology" portion of the textbook
might have been a slight disappointment concerning its very proN eptunian stance, although the work did contain some "backtracking" and qualifying statements. While Cleaveland exhibited a remarkable degree of fairness in presenting both sides of
the controversy, Neptunism vs. Plutonism, the textbook certainly advocated the former philosophy.
Earlier, Benjamin Silliman (December 16, 1816; BCL) expressed his thoughts to Cleaveland on the pre-publication copies
he had received:
"I thank you for your promise of the Thomaston marble & am
happy to hear that the specimen I sent has arrived. - Your books had
been now some days in possession of my pupils; my course was soarranged that it was very important to my pupils to have as much as possible of the work immediately & at my regret it was sent forward in sheets
& we have had a sufficient number stitched for present use expecting to
add what [revisions] when it comes. I am having a copy stitched here
with blank paper [interleaved] so that I will not trouble you on that point.
- My impressions are thus far very favorable to the work - but my opportunities of examining have been as yet very limited,&, when I have read
it to good purpose you shall hear from me again on the subject. I have a
private mineralogical class of over 40 & they have manifested much eagerness to buy your book .... "

Problems and retrospective complaints continued to aggravate Cleaveland. Cummings and Hilliard (April 22, 1817; BCL)
responded:
" ... We were well aware of the scandalous negligence in the bindery of the Mineralogy. Strict orders were given to the binder but he disregarded them. We should have given them to some one else, but we
could not at the time find a binder in town except this one we employed,
. who could do them at the moment. & we were desirous of sending by
first conveyance - We then [sent] Your remarks to the binder; - He was
mortified; & I suggested in order to heal his wounds the propriety of an
allowance of 10 cents on each copy. But he shrunk from this as what he
could in no wise do- However, we have forever dismissed him from our
employ. - We are more particular than booksellers in General respecting
the binding our books, but we cannot always succeed although we seldom fail.
The price of Mineralogy is not high - & We believe that had the
work been put [at] 3 Dolls it would have given no better satisfaction. We
know the difficulty. It is this. Ifwe would sell the work at any any [sic]
price, we could, as [purchasers] present themselves, at l 0, 20, 30 or even
forty P.C. Dis from the regular price, although that shd be even 6 Dolls.
may it be better satisfied - You know there always will be some persons
who will complain of the price. let it be what it may- It is our [mode?] of
doing business to set a reasonable price & then never depreciate the
book by varying the price to suit the whims of the [penurious?]. Yr. book
is at the southward thought low & would not be considered high if 1/ 2 a
Doi. higher - but the booksellers complain because we will not make
them more discount than we request or we think best for you to give us.
yr_ book however will sell & you ought to have whatever can be realized
on it at the rate we now sell it. You need have no fear respecting the sale
of the work - We do not expect it will sell in a day but it will sell-"

Later (March 18, 1817; BCL), Cummings and Hilliard
2
billed Cleaveland at /3 price for 23 copies of his book, bound,
(@ $4.50), along with 11 copies in boards (@$4.00 x 2/3), and 2
copies of Hauy's Chemistry (@ $6 x .88) packed with some
books from Mr. Norton all sent via sea to Bath.

The Analectic Magazine Review of the Textbook
Reviews of Cleaveland's Mineralogy appeared in Analectic Magazine (1817, v. 9, p. 301-314); American Monthly Magazine and Critical Review (1817, v. 1, p. 183-187); The New
England Journal of Medicine and Surgery (1817, v. 6, p. 208,
283-297); North American Review (1817, v. 5, p. 409-429, v. 6,
p. 145); Silliman 's Journal (American Journal ofScience) (1818,
v. 1, p. 35-52, 308-309); Edinburgh Review (1819, v. 9, p. 241258); and The Portico ( 1817, v. 3, p. 345-352). The long review
in The Analectic Magazine (1817, v. 9, p. 301-314) was the first
to appear in print and was compendious, but as it is relatively difficult to obtain and contains such detailed insight into contemporary mineralogy and geology, it is reproduced at the end of this
section (see Appendix, p. 67). Greene and Burke (1978) ascribe
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view by one or more of Cleaveland's correspondents, but
Cleaveland, at least at first, knew only of the review from reports
to him. Cleaveland had labored for years in unifying mineralogy
and certainly his textbook achieved that goal. To be unfairly rebuked for the effort must have been traumatic. Cleaveland wrote
to his friend Silliman (May 9, 1817; YUL):

Thomas Cooper (from Merrill, 1906).

the Analectic's anonymous review to Thomas Cooper (see
Cleaveland to Silliman, May 22, 1817, p. 55). If Cooper were, indeed, the reviewer, it is interesting that Cooper wrote to Cleaveland on August 3, 1819 (Greene and Burke, 1978): "I will
announce your intention of publishing a new edition of your
mineralogy, in some of the journals here, whenever you think the
first edition is nearly sold off. I am preparing a treatise on geology, but I shall refer to your mineralogy which I have always recommended as my text book."
The Analectic's review attacked the proponents of various
schools of thought perhaps more than the reading of the review at
first suggests. Ifthere is an attack on Cleaveland to be perceived,
it is mostly that he agreed with the authorities from whom he
"abridged" his information. The reviewer is certainly not a
Wemerian, nor is he very much interested in chemistry. The anticrystallography remarks are noteworthy. Crystallography was a
very new science, essentially the progeny of Haily, and regarded
by some as superfluous. In many features, this anonymous review is paralleled by Silliman's much more favorably worded review of 1818.
Cleaveland was apparently very upset at what he perceived
to be an unfair review of his book in The Analectic Magazine.
The review concentrated on arguing the philosophy of the works
consulted and picked at some minor points in the descriptive sections, without seriously addressing the merits of the work. While
the choice of the "abridged" infom1ation was Cleave land's, the
tone of the review suggests that the reviewer wanted a stage from
which he could attack certain European mineralogists. The kind
words mixed with the harsh ones were seemingly intended to
"damn with faint praise." The worst accusation that could be
made against a scholar, the utilization of information of someone
else without giving credit, plagiarism, was perceived in the re-
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"I have been informed, that a periodical work, I believe the
Analectic Magazine, published in Philadelphia, has brought against me
the charge of plagiarism. This magazine is not [often] in this part of the
country, and I know nothing of its merits. - But I can hardly conceive on
what ground this charge is supposed to rest.
In the preface I have said the general ~ of Brongniart is
adopted, and that the more important parts of his works are incorporated
with mine.- I have also said that indiscriminate use has been made of
whatever appeared important in the more recent systematic works on
mineralogy, and that these authors are seldom cited, except for some
particular purposes. I have stated also that [novels], Journals, Reviews
&c have furnished something toward the volume.- I have also liberally
cited American authorities.- In the Introduction to Geology, Maclure,
Dr. Mitchill & Dr Hayden have full credits given them. Indeed the work
no where [sic] lays claim to originality- it aims only at compilation and
condensation of which is already known I am not convinced, that there is a single sentance, either copied or
translated from any author, although there are hundreds, that contain
precisely the idea to be found elsewhere.
It is not probable, that this magazine will ever fall in my way. I
have therefore to ask of you one favor. If I have been correctly informed
as to the article in question, and if what I have said in my Preface to be
sufficient to refute the charge, in your opinion, will you have the goodness to cause a few remarks to appear in some of the Philadelphia publications, which may serve to counteract the impression.
I well know, that I am writing somewhat at random; for I have
never seen the article; I have heard nothing, excepting what I have already stated. - There may be other faults pointed out in the work. But
you will understand that I speak only of one definite charge, which I
know to be false, unless it be provided by some accidental impression.
I am perfectly willing, that a man should differ from me in opinion- but I do not like to have false assertions circulated-"

Silliman (May 17, 1817; BCL) tried to console him:
" ... I had looked over the review in the Analectic Magazine - but
since receiving your last letter I have perused it with attention. It is respectful - candid in the main & is adapted to be called an impression favorable to the work. I cannot think that the review contains any
intimation of plagiarism. Its language in regard to the use of the labour
of others is very nearly your own ... I have copied al I the passages which
can in any way be supposed to convey such an intimation - ...
These are all the passages which lie under any suspicion - you will
judge how far they need any reply. They say many things, directly commendatory & consider it as a peculiarly valuable repository of American
localities. - The author of the review has however himself fallen into
several mistakes & might in turn justly be interested. I wished to have
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reviewed your work but do not feel that I possibly can. I was just applied
to to write the review for the Analectic Magazine & for the Boston work
but found it impossible to comply with either."

The review certainly jumped from one topic to another, but
Silliman's own later review, while very pro-Cleaveland, found
some important internal inconsistencies not alluded to by "Mr.
Anonymous." An apparently much relieved Parker Cleaveland
wrote to Silliman (May 22, 1817; YUL):
"Since receiving your favor, the Analectic Magazine, of April,
has been sent me. I am perfectly of your opinion. I do not [see] the least
intimation of plagiarism, nor do I believe this idea ever entered the mind
of the reviewer. It is very surprising how the report should originate, especially as I heard of it in two or three chanels. I think, as you do, that he
has obviously fallen into several mistakes; but I should not apprehend,
that any good effect would result from a reply to them. I think I recognize the writer, both by his sentiments and expressions, vis Judge Cooper."

Cleaveland wrote a detailed rebuttal in his letter indicating
which points were misunderstood or unfairly criticized by the reviewer and at the end wrote:
"You have probably seen Jameson's~~ edition, and can therefore
judge how much my book is in arrears of the actual state of mineralogical science. If my suspicion, above mentioned, be correct, would it not
be well to send some explanatory remarks to the Editor of the Anal.
Mag. I dare not do it myself, for I have not the means of determining the
fact. But, if you think it is expedient, and that it ought to be done, shall I
ask of you the favor to do it, unless you have some particular objection.*
{*Excuse the liberty I take in making this request. There is no other person to whom I can write with this freedom.}"

Silliman (June 19, 1817; BCL) further advised Cleaveland
about the Analectic's review which continued to trouble him and
Silliman offered to put Cleaveland's comments into an anonymous review to be published in Philadelphia if Cleaveland felt it
would help matters. Silliman agreed that the anonymous Analectic reviewer had obviously not read the whole work and probably
was more influenced by the money received for the writing of the
long review than the words which he had read in the textbook:
" ... You have very clearly pointed out wherein the reviewer has
misapprehended your meaning - or, what is very possible in a review
written for money- has done up his work with as little trouble to himself
as possible, &, therefore, has very likely gone [hop-skip] & jump over
the work pouncing down on a spot here & ho[p ]ping over an important
part there without reading it. I think it very likely you are right in your
conjecture as to the author - for when application was made to me to
write it (the review) & I did not give an immediate reply - I was written
to again pressingly & informed that a Professor there stood ready to
write ifl did not - Dr
I thmk does not know enough of the subject to
have written it. -As to an explanatory note - it might perhaps be well al-

though I do not believe that the reputation of the work would materially
suffer for want of it. No person can make those explanations so well as
yourself & if you will communicate your thoughts to me on the subject I
will £2.0:'. them & forward the communication as an anonymous one to
Phi la. - I think the point in which the work would suffer most from the
review would be in relation to the last edition of Jameson & also to the
authors having mentioned only Jameson - Brochant & Hauy I believe &
saying that your work is chiefly a compilation from their work is placing
its merit much too low. I think your authorities should ~ have been
stated together in the preface. As to Jamesons last edition - it costs I think 23 dollars for 3 vols. &
this has prevented my buying it either for myself or the college & I have
not read much in it, but my impression is that it is much improved & particularly that it is 'done into English' & shrift [=absolved or cleansed] of
some portion of its revolting German Barbarisms.
I have your work bound with blank leaves & am adding new localities & observations to aid you in a new edition which I am confident
will be called for,&, should that ever happen let me advise you to go on
to New York & stay with Bruce & Gibbs with your table in your hand till
you can set down their localities, for the new facts that are added will
give your book more interest in Europe than any thing else. I am very
sorry I could not review it. I am not satisfied with what has been done but I lead a life of perpetual occupation & to analyse & review such
work as it ought to be done is a task of no small time & labors. Perhaps I
shall serve it by pushing its reputation with my pupils & others ... "

Cleaveland (June 27, 1817; YUL) responded to Silliman's
letter by saying that he, himself, could not write an "anonymous"
review as he had written to Maclure with the same objections
formerly sent to Silliman and he feared that his words would
thereby be recognized. He further wrote a review which he
hoped Silliman would be willing to use under his [Silliman's]
name. Silliman (July 30, 1817; BCL) acknowledged receiving
Cleaveland's comments and returned the proposed review with
changes, for approval. At the same time, Silliman noted several
mineral species "left out" of the Mineralogy as well as some
notes concerning rocks. By August 14, 1817 (BCL) Silliman had
changed his mind and felt that a response to the Analectic review
would be fruitless unless Cleaveland wanted to correct some of
the work's errors if any existed. The success of the work would
not be greatly affected by the response and a controversy would
only call attention to the original review to those who had missed
it. Silliman, in the same letter, noted that he was also glad to
learn:
" ... that some of Jameson's (supposed) new minerals are already in
your work. I thought it probable you would & was particularly persuaded you had mentioned Allanite & Florite [sic] & I am of the same
opinion as you respecting the whole business of siliceous sinter. Not one
of Jameson's really new minerals appeared to be important & most of
them had not been analyzed. Your work will certainly make its way & I
believe will be universally adopted as a manual. Bruce has given up his
course oflectures & I am afraid the journal is finally dead. I wish it were
possible to revive it. ...
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me some paper or papers soon & stimulate others to do so - I
think the first N° may come out early in May.... I am very ambitious to have something from you in the first N~ as your name is
now of weight in our scientific world." Cleaveland wrote a prospectus for the journal (March 17, 1818; BCL) and began boosting the journal among his colleagues and the public and in a short
while was able to report to Silliman (March 23, 1818; YUL) that
he was able to secure 44 subscribers with several more likely.
Fulton and Thompson ( 194 7) summarized the history of producing the American Journal of Science by Silliman.

The American Journal of Science Review

Archibald Bruce, circa 1805 (courtesy Curt Joseph).

Has your work been sent to Europe? - It would be happy if copies
could be placed in the hands of some of the principal mineralogists in
Britain & France. - I am persuaded it would meet with flattering attention ... "
Cleaveland began to recover from the Analectic's review
and in his next letter (September 29, 1817; YUL) encouraged
Silliman to edit a journal to fill the void being left by Bruce's inactivity: "This journal must not be discontinued - the honor of
our country and more especially the interests of Mineralogy forbid [it]." Silliman did begin his own journal (American Journal
of Science) the next year to replace Bruce's American Mineralogical Journal following Bruce's death which occurred in February, 1818. Silliman (October 6, 1817; BCL) discussed
Cleaveland's encouragement for him to continue a work similar
to Bruce's and indicated the strong support of others also trying
to persuade him to take up a new scientific journal. It is significant that this letter contains similar seeking of counsel from
Cleaveland as Cleaveland had previously sought from Silliman.
This letter indicates that Cleaveland was rising in Silliman's regard. It is also interesting to note one question in the letter: "If I
say no cannot you be persuaded to say yes - I told Col Gibbs you
were in my opinion the man." Silliman added a P.S.: "Should I
ultimately consent to undertake this thing in my opinion the
thing should be managed as to Dr B. so that I might not be called
on to make my advance to him - I mean that some other person
should settle that point with him imprimis & if he relinquishes it
would be happy ifhe would himself designate a successor." On
March2, 1818 (BCL), Silliman reported: "I saw Dr Bruce Nov 2;
he was obviously a broken man but he approved of my plan &
authorized me to use his name; but - he has since paid the debt of
nature as you have doubtless seen in the papers; - Pray forward
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From preceding letters, it is evident that Benjamin Silliman
was a strong supporter of Parker Cleaveland and Silliman was
interested in writing a fair and comprehensive review of the textbook. When Silliman had begun the editorship of the American
Journal of Science, he did not include a review of Cleaveland's
work in the first issue, but, instead, placed it in the second (Silliman, 1818). He was even-handed in his appraisal and in his
pointing out of deficiencies, but was certainly enthusiastic with
his praise and moderate in his criticisms. Only portions of the review are cited here as this review is more generally available in
its original form or as reprinted (Hazen, 1979) than some others:
" ... Natural history has been the most tardy in its growth, and no
branch of it was, till within a few years, involved in such darkness as
mineralogy. Notwithstanding the laudable efforts of a few gentlemen to
excite some taste for these subjects, so little had been effected in forming collections, in kindling curiosity, and diffusing information, that
only fifteen years since, it was a matter of extreme difficulty to obtain,
among ourselves, even the names of the most common stones and minerals; and one might inquire earnestly, and long, before he could find
any one to identify even quartz, feldspar, or hornblende, among the
simple minerals; or granite, porphyry, or trap, among the rocks. We
speak from experience, and well remember with what impatient, but almost despairing curiosity, we eyed the bleak, naked ridges, which impended over the valleys and plains that were the scenes of our youthful
excursions. In vain did we doubt whether the glittering spangles of
mica, and the more alluring brilliancy of pyrites, gave assurance of the
existence of the precious metals in those substances; or whether the cutting of glass by the garnet, and by quartz, proved that these minerals
were the diamond; but if they were not precious metals, and if they were
not diamonds, we in vain inquired of our companions, and even of our
teachers, what they were ....
No work, anterior to Kirwan, could be consulted by the student
with much advantage, on account of the wonderful progress, which,
within forty or fifty years, has been made in mineralogy. Even Kirwan,
who performed a most important service to the science, was become, in
some considerable degree, imperfect and obsolete; the German treatises, the fruitful fountains from which the science had flowed over
Europe, were not translated; neither were those of the French; and this
was the more to be regretted, because they had mellowed down the
harshness and enriched the sterility of the German method of descrip-
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ti on, besides adding many interesting discoveries of their own. It is true
we possessed the truly valuable treatise of Professor Jameson, the most
complete in our language. But the expense of the work made it unattainable by most of our students, and the undeviating strictness with which
the highly respectable author has adhered to the German mode of description, gave it an aspect somewhat repulsive to the minds of novices,
who consulted no other book ....
The most recent of the French systems, that by Brongniart,
seemed to combine nearly all the requisites that could be desired in an
elementary treatise; and a translation of it wou Id prob ab Iy, ere this, have
been given to the American public, had we not been led to expect the
work of Professor Cleaveland, which, it was anticipated, would at least
possess one important advantage over the work of Brongniart, and
every other; it would exhibit, more or less extensively, American localities, and give the leading features of our natural mineral associations.
Thus it appears [The smaller works of Phillips and Aikin were not
then published; had they been, they could not have superseded Cleaveland; the same may be said of the respectable work of Professor Kidd, of
Oxford University.] that the work of Professor Cleaveland was eminently needed; the science, at large, needed it; and to American mineralogists it was nearly indispensable. It appeared too at a very opportune
moment. Had it come a few years sooner, in [sic] might not have found
many readers. Now it is sustained by the prevailing curiosity, and diffused state of information regarding mineralogy; and, in turn, no cause
could operate more effectually to cherish this curiosity, and to diffuse
this information still more widely, than this book. Professor Cleaveland
is therefore entitled to our thanks for undertaking this task; and, in this
age of book-making, it is no small negative praise ifan author be acquitted of unnecessarily adding to the already onerous mass of books ....
It may, however, be confidently affirmed, thatthere is no min-

eral, which if carefully studied, may not be distinguished by characters sufficiently decisive from every other mineral; an account of
these characters ought, therefore, to precede every system of mineralogy. [Emphasis Added!) Professor Cleaveland has, with entire propriety, included them under the heads of crystallography, physical and
external characters, and chemical characters.
He has given a clear view of the Abbe Haily's curious discoveries
regarding the six primitive figures or solids which form the bases of all
crystals - the three integrant particles or molecules which constitute the
primitive forms, and of the theory by which it is shown how the immensely numerous and diversified secondary or actual forms arise out
of these few elementary figures.
This is certainly one of the most singular and acute discoveries of
our age. It is true, there is a difference of opinion among mineralogists
as to the practical use of crystallography in the discrimination of minerals. Some dwell upon it with excessive minuteness, and others seem
restless and impatient of its details. The truth seems to be, that those who
understand it, derive from it (wherever it is applicable) the most satisfactory aid; and it requires only a moderate knowledge of geometry to
understand its principal outlines. On the other hand, it is no doubt possible, in most instances, to dispense with its aid, and to discriminate minerals by their other properties ....
We do not know a more satisfactory and able view of the characters of minerals than Professor Cleaveland has exhibited.

We would however ask, whether, in enumerating the kinds oflustre, the term adamantine should not be explained, as it is not understood
by people in general, while the terms denoting the other kinds are generally intelligible; whether in the enumeration of imitative forms, lenticular and acicular should not rather be referred to the laws of
crystallization; whether reniform and mamillary are synonymous;
whether sandstone, as being a mere aggregate offragments, is a good instance of the granular fracture; whether in its natural state (at least the
common ore of nickel) is ever magnetic, till purified, and whether cobalt
is ever magnetic unless impure . ...
The section relating to the chemical characters is concise, and
professedly proceeds upon the principle of selection. It might perhaps
have been, to some extent, advantageously enlarged; although it is true,
the author refers us to the particular minerals for individual instances;
still it might have been well to have illustrated the general principles by
a few well-chosen instances, e.g. how, by the blowpipe, galena is distinguished from sulphuret of antimony .
... we have never found any difficulty in performing every important experiment with the common goldsmith's brass blowpipe; and are
confident, that, after the learner has acquired the art, or knack, of propelling a continued stream of air from his mouth, by means of the muscles
of the lips and cheeks, while his respiration proceeds without embarrassment through the nostrils, he will need no other instrument than the
common blowpipe. Indeed it is a truly admirable instrument, instantly
giving us the effect of very powerful furnaces, the heat being entirely
under command, the subject of operation and all the changes in full
view, and the expense and bulk of the instrument being such that every
one may possess it, and carry it about his person.
The chapter on the principles of arrangement is worthy of all
praise. This difficult subject is here discussed with such clearness, comprehensiveness, and candour, as prove the author to be completely master of his subject; and we are persuaded, that, on this topic, no author can
be studied with more advantage. We forbear to extract, because the
whole should be attentively perused in connexion [sic], and scarcely admits of abridgement. We entirely agree with Professor Cleaveland, as
we have already said, that the chemical composition of minerals is the
only just foundation of their arrangement; that next in importance is the
crystalline structure, including a knowledge of the primitive form, and
integrant molecule; and last and least important, in fixing the arrangement are the external characters: these last should be only provisionally
employed, where the two first are not ascertained, or the second is not
applicable ....
With regard to the NOMENCLATURE of minerals, we feelingly
unite with Professor Cleaveland in deploring the oppressive redundancy of synonymes [sic]. Few minerals have only one name, and usually they have several. With Count Bournon we agree, that the
discoverer of a mineral has the exclusive right of naming it, and that the
name once given should not be changed without the most cogent reasons. What then shall we say of the Abbe Haily, of whom, whether we
speak of his genius, his learning, his acuteness, his discoveries, his candour, and love of truth, or his universally amiable and venerable character, we can never think without sentiments of the highest respect and
admiration? More than any modern writer he has added to the list of
synonymes, often exchanging a very good name, derived perhaps from
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the locality or discoverer of a mineral, for one professedly significant,
but connected with its subject by a chain of thought so slight, that considerable knowledge of Greek etymology, and still more explanation, is
necessary to comprehend the connexion; and thus, after all, it amounts,
with respect to most readers, only to the exchange of one arbitrary name
for another. What advantage, for instance, has grammatite, alluding to a
line often obscure, and still oftener wholly invisible, over the good old
name tremolite, which always reminds us of an interesting locality
[Tremola Valley, Switzerland]; how is pyroxene better than augite, amphibole than hornblende, amphigene than leucite, or disthene than sappar. Some of the Abbe Hai.iy's names are, however, very happily
chosen, especially where new discriminations were to be established, or
errors corrected, or even a redundant crop of synonymes to be superseded by a better name. Epidote is an instance of the latter, and the new
divisions of the old zeolite family into four species, mesotype, stilbite,
analcime, and chabasie, afford a happy instance of the former. It were
much to be wished, that by the common consent of mineralogists, one
nomenclature should be universally adopted: for its uniformity is of
much more importance than its nature.
In expressing our approbation of the principles of arrangement
adopted by Professor Cleaveland, we have of course espoused those of
his TABULAR VIEW, which is perhaps as nearly as the state of science
will admit, erected upon a chemical basis, like that of Brongniart, to
which it bears a close resemblance. Some of the subordinate parts, we
could have wished had been arranged in a manner somewhat different....
With respect to the completeness of Professor Cleaveland's tabular view, we have carefully compared it with the third edition of
Jameson's mineralogy; and although a few new species, or sub-species,
and varieties have been added in this last edition, they are in general of
so Iittle importance, that Professor Cleave land's work cannot be considered as materially deficient, and in the few cases in which it is so, are
much more than made up by his entirely new and instructive views of
American mineralogy, to which no parallel is to be found in any other
book, and which give it peculiar interest to the American, and even to
the European, reader.
In another edition, (which we cannot doubt willspeedily be called
for,) he will of course add whatever is omitted in this, and we should be
gratified to see a good article on the subject of the aerolites or stones
which have fallen from the atmosphere. This subject is one, in our view,
of high interest; and although in strictness it may not claim a place in a
tabular view of minerals, (we must confess, however, that we see no important obstacle to its being treated of under the head of native iron,)
there can be no objection to its being placed in an appendix. The fall of
stones from the atmosphere is the most curious and mysterious fact in
natural history. [Editor's Note: Benjamin Silliman and J. L. Kingsley
(1809) described the Weston meteorite. At this time, meteorites were
controversial objects of imperfectly proved origins (see Burke, 1986).
There is no evidence that Thomas Jefferson actually said, concerning
the Weston meteorite: "I would sooner believe that Yankee professors
would lie, than believe that stones fell from the sky." (John Greene, personal communication, 1988).] ...
Professor Cleaveland will, of course, add new localities, even foreign ones, where they are interesting, and domestic ones, where they are
well authenticated. Among the former, we trust he will mention the lake
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of sulphuric acid contained in the crater of Mount Idienne, in the Province of Bagnia Vangn i, in the eastern part of Java, and also the river of
sulphuric acid which flows from it and kills animals, scorches vegetation, and corrodes the stones. [See Tilloch's Phil. Mag. Vol. XLII. p.
182.] ...
The introduction to the STUDY OF GEOLOGY, deserves a more
extended series of remarks than it would now be proper to make, after so
full a consideration of the previous parts of the work.
Professor Jameson's elaborate exposition of the Wernerian system, is too full, and too much devoted to a particular system, for beginners: the sketches of geology contained in the systems of Chemistry by
Murray and Thomson, and in Phillips's [sic] mineralogy, are two [sic]
limited, although useful: the excellent account of the Wernerian system,
continued in an appendix to Brochant's Mineralogy, has, we believe,
never been translated; and we need not say that Professor Playfair's illustrations of the Huttonian Theory, De Luc's Geology, and Cuvier's
Geology; are not well adapted to the purpose of a beginner; neither is
Delametherie's, nor has it been translated. An introduction to geology
was, therefore, hardly less needed than one to mineralogy. Professor
Cleaveland has performed this difficult duty with great ability, and has
brought this interesting branch of science fairly within the reach of our
students.
Although adhering substantially to the Wernerian arrangement of
rocks, he has, so to speak, blended Werner's three classes of primitive,
transition, and secondary rocks, into one class; and where the same rock
occurs in all the three classes, or in two of them, he mentions it in giving
the history of the particular rock. This method simplifies the subject
very much to the apprehensions of a learner. A rigid Wernerian would
probably revolt at it, but the distinctions of Mr. Werner may still be
pointed out, and, we should think, ought to be, at least by all teachers.
In Mr. Cleaveland's account of the trap rocks, we should almost
imagine that some typographical error had crept into the following paragraph:
'But in modern geological inquiries, the word trap is usually employed to designate a simple mineral, composed of hornblende nearly or
quite pure, and also those aggregates in which hornblende predominates. Hence, the presence of hornblende as a predominating ingredient,
characterizes those MINERALS to which most geologists apply the
name trap.'
Now, it is not accordant with our apprehensions that trap is ever at
the present time employed to designate a simple mineral, nor has Professor Cleaveland himself used it in his tabular view, or in his description of simple minerals. In our view, it is the classical word of modern
geology, to designate that description of rocks in which hornblende predominates, and perhaps a few others of minor importance usually associated with them. It is true, a rock composed of pure hornblende may be
called trap, but it is not true,vice versa, that this rock, considered in its
character of a simple mineral, is called trap. If our views are correct, the
section which is headed trap or hornblende, should be trap or hornblende rocks, and greenstone should come in as a subdivision, and not

Andre J.M. Brochant de Villiers (1772-1840), French mineralogist and student of Werner, wrote the very influential Traite Elementaire de Minerologie
published in 1801and1803.
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form a distinct section. With these alterations, and with the substitution
of rock in the first, and rocks in the second instance, in the paragraph
above quoted, instead of mineral and minerals, we apprehend the view
of this family of rocks would be much more clear, and a degree of confusion which learners now experience from the paragraph, would be prevented. If we are wrong, we are sure Professor Cleaveland will pardon
us; if right, his candour will readily admit the correction. [Cleaveland
( 1822) changed mineral to rock, but did not change minerals to rocks.]
We cannot, however, dismiss the subject without adding that, in
our opinion, this work does honour to our country, and will greatly promote the knowledge of mineralogy and geology, besides aiding in the
great work of disseminating a taste for science generally. Our view of
the plan we have already detailed. The manner of execution is masterly.
Discrimination, perspicuity, judicious selection of characters and facts,
and a style chaste, manly, and comprehensive, are among the characteristics of Professor Cleave land's performance. It has brought within the
reach of the American student the excellencies of Kirwan, Jameson,
Hauy, Brochant, Brongniart, and Werner; and we are not ashamed to
have this work compared with their productions. In our opinion Professor Cleaveland's work ought to be introduced into all our schools of
mineralogy, and to be the travelling [sic] companion of every American
Mineralogist. ... "

After commencement, Cleaveland wrote to Silliman
(1819, undated; YUL): "I have looked at your review, for which I
am under increased obligations. It is the only review, which I
have seen, which shows that the reviewer had fully examined the
whole work."

Additional Notices
The North American Review and Miscellaneous Journal
( 181 7) included a review of Cleave land's textbook:
"C/eaveland's Mineralogy - We are happy to learn, that this excellent work, which is an honor to our country, and an acquisition to the
scientifick world, has been announced for republication in England. We
have also seen a letter from a gentleman in Germany, stating the pleasure it gave him to see this book carried every morning into the celebrated Hausman's [sic] lecture room at Gottingen, and used as a book of
reference and authority."

Cummings and Hilliard (January 20, 1819; BCL) advised
Cleaveland:
.. l have been much gratified by the favorable mention of your
Mineralogy in the Edinburgh Review. The success of your work while it
is grateful to every friend of American Science must think meet your
own expectation fully. I should be very much pleased at hearing of an
English Edition. You see they give us a broad hint at a Geological Society. I believe it is time we had one & I think it could be supported but
where should it be located? Great cities w~ never submit to its being in
Brunswick Hallowell or New Haven & if in a great city I believe it

would slumber & do nothing. I know you suggested some ideas on this
subject some years since but I confess there appear to me serious practical difficulties in the way. To whom for instance as a committee of revision would the public commit the selection of memoirs for publication. I was much pleased a few days ago at seeing your venerable friend
B Vaughan Esqr of Hallowell. he & party spent the forenoon with us & I
have rarely passed one more agreeably.- ... "

Benjamin Vaughan (January 5, 1819; APS) reported to
Cleaveland on the same review:
"I have the pleasure to inform you that you & Mr. Maclure have
furnished an article in the Edinburgh Review for September last; your
two publications being reviewed jointly & termed 'very excellent' They
cannot however praise the manner in which Mr. Maclure's book is put
together; but of yours they speak in a more unqualified manner. They
call it a work of 'considerable merit'; & say that 'it contains much valuable information respecting the mineral productions of the U.S.' They
add that 'it has one merit which ought not to pass unnoticed; the form in
which it is published: being printed upon excellent paper, with a neat &
perfectly distinct small type; & that the same matter is contained in one
volume, which in England would have been scattered over the surface
of three.' Nay more: they say 'They should be glad to see it reprinted exactly upon the plan of the original; & they have no doubt that it would be
found the most useful work on mineralogy in the English language': 'for
they think you have followed (in using the model of Brongniart] the
most judicious & useful of all the mineralogical writers who have preceded him.' ...
Your orders as to the materials for the edition have been delayed;
and they will be with you in time; unless the present panegyric should
carry off the remaining copies more rapidly than was expected."

The second edition, in two volumes, was printed in Cambridge,
England in 1822 as well as by Cummings and Hilliard in Boston.
However, the U.S. edition is usually bound in one book.

Personal Reactions to the Treatise
Benjamin Vaughan (May 12, 1818; APS) wrote to Cleaveland about his brother who was still living in England: "My
brother W[illiam)V writes March 12: 'Prof r. Cleaveland's book
is much admired; but as the Geolc. SocY. have not yet decided on
the general principle of foreign members in the Society, & as
there has been much discussion in the Council, & no decision
yet; I lie by for the present, until I can act. I shall not lose sight of
it at the proper moment.- IfI had his book, I should have sent it to
the Newcastle Society. Let me have 2 copies of his book. - I gave
mine to Sir Joseph Banks, the Geological Society, & to one of the
members. The others I had, have been taken off my hands, as a
matter of favor."' Evidently, the Vaughan's had proposed Cleaveland for membership and he may have not only been the first
American member, but perhaps the first foreign member of the
society. In the letter William Vaughan wrote to Benjamin, as
cited (March 12 ), there was a subtle indication that the Vaughans
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were considering proposing Cleaveland as a member of the
American Philosophical Society: "Dr. [J.] Jackson, Warren, &
Bigelow are members of the Phil a. Phil. SocY. and I presume Dr.
Gorham."
John Coxe of Philadelphia wrote to Cleaveland (June 19,

1818; APS):
"It has given me much pleasure to hear that your excellent Treatise on Mineralogy has recd. the decided approbation of the European

Philosophers - at least of those of Great Britain, as I hear from letters 1
have recd. from them. I trust Sir, it will add not only to your own credit but likewise shed a lustre on our country, from which such works too
seldom emanate. - I had intended had my work continued to have given
a short review of it- and I hope it would have been pleasing to you. - for I
can with truth declare, I have met with no work on the subject which I
think better calculated to inspire a desire of becoming acquainted with
the subject - nor of facilitating the pursuit. It is peculiarly interesting to
the American, from the great pains you have bestowed in ascertaining
the localities of our own Mineral riches - but which unfortunately are
procured with so much difficulty, from the few pursuers as yet, of the
Science amongst us. - l have endeavaured [sic] to influence my Class,
made up from every Section nearly of the Union, to tum their attention
to it -but although I have partly succeeded, yet I can not through their
means, or by any other I have tried, procure Specimens of our own minerals. - The want of Collections made for Sale, is very much to be deplored - and I feel it the more since I am repeatedly written to for
Minerals, which I cannot even obtain for myself. - I trust that the extension of your work amongst us, will tend to diminish the apathy which
has thus long exhibited itself - and that we shall have it in our power to
reciprocate exchanges from the most distant quarters."
Benjamin Vaughan (October 22, 1819; APS) reported to
Cleaveland on a letter from his brother, William, living in England on praises on the Treatise from Dr. Richard Bright and made
the comment:
"How luckily, my good sir, did you time your publication; viz.
when Kirwan was worn out & grown imperfect, & Jameson's jargon had
offended every one & was withal too expensive & partial, and Brongniart had prepared so much to your hands good shape from the Continent
of Europe not Germanized; and while your own country offered its untold virgin stores, and [xx] to make you the vehicle for its daily fresh discoveries. My own opinion is, that even if they ever make a separate work
in the English language to fill the chasm there (for though many read
French & German, all do not); still yournew edition will bear republication there, & ought to be sent there in sheets.
I beg you will not think by my reading your subscription journals,
that I was led to be active in the subscription on that account. At first I
thought only of the thing.
I hope to induce my brother Samuel to send his minerals here
without delay; as well as his books on mineralogy & other scientific objects, for in Jamaica the latter are only food for cockroaches ....
I have desired Judge Davis to favor me by ordering Heron de Villefosse's great work on Mineralogy & Mines from Paris for Harvard that
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JOns Jacob Berzelius, circa 1805 (courtesy Curt Joseph).

you may read it. - I shall order Berzelius' Mineralogy from Paris for you.
- Can you get Haily on Precious Stones, which JV. promised me 8
months ago? - I want also Browne on British Conchology. - By the by
you have never seen our shells."

Distribution of the First Edition
Cleaveland undoubtedly developed anxiety over his textbook and its distribution, perhaps from information or gossip
supplied by a third party, and this prompted a response from
Cununings and Hilliard (July 11, 1818; BCL):
"We have the satisfaction of assuring you that with our own
hands, we have put up eight copies Min era I. in the manner You directed.
& have delivered them to Mr G Snow. together with the package of Letters you sent. We most sincerely hope there will no disaster attend them,
especially such as shall redound to our account.
Will you allow us to answer you that there has been constantly a
supply of the Mineral.[ ogy] ever since published in Baltimore, Philadelphia, & New York. On receiving yrs. some time ago on the subject of
Jons Jacob Berzelius ( 1779-1848). Swedish chemist, was perhaps the greatest
mineral analyst of all times. He devised virtually all of the \vet chemical techniques of analysis, calculated atomic \\eights of all of the known elements, invented the chemical symbols, and together with an extensi\'e progeny of students
(who became famous in their own right) discovered new elements, ne\v earths,
and first isolated pure elements previously known only in their earths.

Rene Just Haiiy ( 1743-1826) was the father of crystallography and a profound
mineralogist. HaC1y developed the concept of the "integrant molecule" in 1801
which not only featured a fixed chemical composition, but \vhich was also the unwitting ancestor of the unit cell concept of crystal structure analysts of more than
a century later. (John Dalton's less encompassing "law of combining proportions" was announced six years later.) lntegrant molecules were the fundamental
units which could be stacked to build crystals.
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your apprehensions, that we had not kept the market supplied, we sent
immediate to Coals of Baltimore, a new supply with a request that he
immediately forward us his account, that we might know, whether he
were out of them or not; we found there had been constantly a supply in
his hands. Several booksellers in Phila & N.Y. have had a reg. supply.
There is no bookseller in Middlebury in whom we have any confidence,
nor do we know any in that part of the country. If you wish a supply sent
into that part of the country, & through the medium of Booksellers, we
would recommend the sending of them without any charge, with the remark, that should they ever feel able & willing, they might or might not
make a return. There is opportunity almost weekly for any gentleman to
send from Middlebury, or in fact from almost any part of the U. States
for copies, when they are are [sic] wanted - It is as much our interest as
yours, that the best measures be adopted forthe sale of the Mineral. & of
all our books, there is but one or two the sale of which is more valuable
to us. Now it is some what remarkable, that we, whose business is such,
as to give us the Cr. of doing as much, not to say more, business than any
other in N. Eng. that we should be inattentive to one of the best works we
have for sale. How is it we have acquired this character & our business
still fast increasing, & still be negligent to the most important of our
business. I will tell you how it is. - There are those in the United States
whose business is (in their own estimation at least) less than ours, who
wish to turn the current out of our hands; & we are therefore misrepresented.
Your book has sold beyond our expectation. & we have little
doubt but it has beyond yours. It is possible that had we sent the whole
edition through the U.S. in parcels of 10 or 12 copies to one individual, a
few copies might have sold, & twenty times as many been lost. If it be/.
wish & you will name the persons to whom we shall send on/ acct- let it
be where it may, we will see that they shall punctually be sent."

Cleaveland turned to his friend Benjamin Vaughan for advice on the matter of distribution of his book in Europe. Vaughan
replied(September 1, 1817; BCL):
"Without being able to answer your question, as to the measures
taken to place your work in the hands of the principal mineralogists in
Britain & France, I can only state to you, that Mr. Cummings informed
me that a considerable parcel of your books were destined to G. B., & I
think some to Ireland. I told him as to duties, what l had heard from Mr.
Walls, & then again from my brother John. He seemed to me urgent to
put these books into the first vessel from N. Y. or Boston. The matter appeared so much decided, that after one or two inquiries (posterior to
these conversations) had with him at different periods, I no more spoke
of the thing; as he appeared to have your interest at heart. - For myself, I
forget how many copies I sent; but I know that two have reached their
destination; viz I to my friend Sir Joseph Banks, on whose table it will
lie, (&become as publicly known as it would do by lying at the Atheneum); & 2°. to the Geological Society. In consequence of the latter, I
have received an order from one of the Secretaries of the G. SY for 4
copies; which I have written to Boston to have sent. - I cannot tell all that
I have sent; but l sent one copy to Mr. Monroe & another to the Philadelphia Society. Another has gone (through Mr. Perkins) to the Duke of
Manchester, Govr. of Jamaica. Both my brothers (Wm & J11 [John])

have had copies, but I am not sure that JA V has received one for himself.
- I think l sent one to [Dugold] Stewart; but I forget particulars.
I have sent none to France or the continent of Europe. I must confess, that I should have expected from what passed between Mr. Cummings & myself, that at least I 00 would have been sent; & he certainly
intimated to me a persuasion, that the copies would all be disposed of,
here or elsewhere.
If you will tell me to whom books ought to go by Mr. Silliman. advise, I will give an opinion. - I wish one for particular reasons to go to
the Linnean Society: - But more when I see you (as I hope to do) on
Wednesday."

Vaughan (October 13, 1817; BCL) later wrote:
"I am concerned that your presents have been delayed so long, as
to lose much of the compliment, & deprive you of some of the returns.
Bis dat qui cito dat..
My brother will send your books; viz:
Haily
1 Brochant ) Paris

I Hausmann of Goethingen [sic]
I Min SocY. of Jena
} Germany

1 Linnean SocY.
1 Min. SocY. Edinburgh
I. Dr. Aikin, Secy.
I 0°.
Dublin
of the Geo!. SocY. } London
4

WV

London

4
4

The conveyances from London for Paris by Americans are frequent; & the two books for Germany will both go to Goethingen [sic],
whither my brother often tends. - You may always use my brother on
these occasions. The books will go in your name. - I will write to C & H
on the subject, & you need think no more about it.
The European journals will not be here immediately perhaps; but
probably in 3 or 4 weeks. - You have Brande's Journal subscribed for,
but as the work is ordered from Europe, I will endeavor to get the subscription for the College cancelled; and, in the interim lend you mine.
The journals from France ought to be here immediately .... "

Cleaveland may have been somewhat assuaged in his fears
concerning the sale of his book. Cummings and Hilliard further
explained their position at some length (October 16, 1818;
BCL):
"Since the rec 1. of yr last, we have been more than commonly
busy. & our books have run a little behind hand in the posting. But having bro't them up a little we commence to making out/ bill, in order to
send it by Mr Stone who left here yesterday; but in order to complete it,
our young man, who keeps our books, finds he has ommited one particular, which if you will have the goodness to give him, your acct. account
[sic] shall be completed without further delay & sent you. The particular
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which he wishes is the No of Copies of Mineralogy first sent you full

Paris & Jena, Mr Ticknor explained the matter to Brongniart who had al-

bound, & also the No in boards*[*] (All these we presume are what you

ready recd. three copies. I believe all or most of the others to whom you

mention as for the use of College. We wish to give you an exact & com-

wished copies, are provided. Just after its appearance an American gen-

plete acct. of all the particulars of your book since its publication. You

tleman who had seen the work in America was some time with Werner

will also please mention the price at which we state we would put the

and so exhibited the design and character of the Book and its author that

work to you, as if we recollect right, it was at a more favorable rate, than

the old man was quite cheered with the hope of seeing some consoli-

we put it to others in similar situation.) If your recollection does not

dated information on his favorite topic from the western regions. It was

serve you on this subject, you will probably find a minute of it by refer-

promised to be sent to him from England but he died shortly after, before

ring to our letter sent with them on about the time.

his wish was accomplished. Mr Humboldt who was in England had a

You will please give ansr. to the above by mail at our cost. & as
It was our intention to have ansd.

copy long in his possession and his impressions must of course have coincided with those ofall the learned more especially as he took care not

early as may be convenient.

l. last letters much earlier; espe-

cially in regard to the southern booksellers being supplied with the Min1

eralogy. but ... after the rec . ofl5 . in which that subject was particularly
mentioned, we hear you wd. be in Boston within a few days. Reference,
however, to our last letter would be a sufficient reply to your quiries

to return it to the Geological Soc. of whom he had borrowed it, and who
felt a little bereft[,] tho' another was given them[,] on that account. Mr
Jameson has expressed his opinion most favorable and you have the Edinburgh Review for further testimony from the north tho' article was I
believe written by Mr Brunde [Brande?]. Dr Clark of Cambridge the
min: professor and noted traveler uses no other at his lectures and rec-

[sic].
I (Mr C.) will tell you more, respecting the respectable bookseller

ommends it to all his hearers as the best. and further the Geol. Soc. and

ofN.Y. a Mr Eastburn. We offer him freely books ofour publication, of

individuals have formed or remodeled their collections upon your ar-

which he has assured us by letter that he wants from 5.000 to 8.000 DJs

rangement. I have been thus particular not to flatter or to reecho what

annually. at 40 P.C. Discount with 6.% & 12 month credit payable in

you have heard before but that I may congratulate you on the success of

three equal sums, & he still complains ofus as being illiberal even in re-

some years of hard labor, and that the work is finding its level so much

spect to these very books, & will not buy at this rate. He says if we will

sooner than that of many a great man before you .... "

make the above discount, & give him 18 months Cr. or if we will make
50 P. C. Dis. he will buy. He is only one of many booksellers, who complain of us because we will not injure ourselves & the public for their

Robert Gilmor, Jr. wrote to Cleaveland (July 20, 1819;
BCL) concerning his efforts on Cleaveland's behalf in Europe:

benefit. The fact is, they see us doing more business, than they wish, &
are endeavoring to take it out of hands by misrepresentation. This we in-

" ... I had the good fortune to get a copy of your book just as I was

sinuated in in [sic] our last, if we mistake not. For ourselves we are un-

embarking for England, and it proved a very interesting companion on

willing to trust any man 18 months, who make such demands of us. We

the voyage as well as useful abroad in examining cabinets, the plan

will tell you one more fact respecting this Mr Eastburn, & not the last

meets my active approbation. & I have no hesitation in saying that I es-

nor worst we could tell in relation to ourselves, to say nothing of the

teem it the best work in our language., It was highly approved by all who

opinions of the most respectable booksellers in the U.S. respecting him.

saw it in France, England & Ireland and was constantly out of my pos-

He now owes us I 000 Dis. which has been due one year, & which we

session. - I lent it to Hai.iy, Brongniart, Brochant, Bournon, & Lucas, the

have not yet been able to collect by fair means, & no other have we yet

last of whom made copious extracts from it, probably with a view to im-

had recourse to; we however are now preparing to commence a suit

prove the next edition of his work on Mineralogy ... "

against him. Mr Cleaveland, the booksellers in the U.S. (too many of
them) are not honorable men in their dealings, & it is with shame we acknowledge it. Had we room, we have warmth enough to prolong this,
but let this suffice - & be assured/. book [is] in the marketplace: & if
there be any market, it is not in it owing to such circumstances as above
stated, or to our not wishing to entrust it to those who are determined
never to pay money for any books."

John Vaughan of London (April 16, 1819; BCL), wrote to
Cleaveland concerning the distribution of the book in Europe:
" ... For a copy of your work I am indebted to your kindness. A
bundle containing ten arrived about a year and half since. and as my uncle had written for some and these coming without advice he conceived
them as his & proceeded to distribute accordingly. one was sent to Dr
Bright but before it reached him my name was discovered and for this
copy I have to thank you sincerely. About 6 mo. since your packet ofletters arrived being the first advice. The copies remaining were sent to
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Gilmor further told of his opportunities for purchasing minerals
while abroad and indicated: " ... I was enabled while abroad to
render my little cabinet almost compleat in point of Species, and
it is probably more so than any other in this country ... "and then
proposed a mineral exchange: "I have none of the Maine minerals ... "

A Second Edition of the Textbook
With the overwhelming success ofCleaveland's Treatise, it
was natural that a second edition would be called for. Cummings
and Hilliard delivered an accounting of the first edition to
Cleaveland (October 29, 1818; BCL). It is uncertain if the accounting of copies "on hand" included unsold copies consigned
to other booksellers. The first edition seems to have required
about three years to go out of print, and perhaps the early suggestion of a second edition struck Cleaveland with surprise:
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"Enclosed you have Acct. Current. which you will please examine & inform us of whatever you may find erroneous. It is made out by
our young man, & we presume it is correct; but we have no time to examine. The Edition of Mineralogy falls short of I 000 by a few copies,
which is not unusual. You see that only 245 Copies now remain on hand.
from which circumstance you will feel satisfied, we trust, that the work
has had a good sale. We presume another Edition should be prepared for
the press by next June if not before ....
Will there not, in consequence of/. Lectures at Portland this season, be an additional demand for /.Mineralogy? Should you think it
probable, you will please say so by mail, & we will see that Mr Hyde
shall be supplied with the work ... "

AN

ELEMENTARY TREATISE
ON

MINERALOGY AND GEOLOGY,
FOR THE USE OF PUPILS,-FOR PERSONS, ATTENDING LECTURES
ON THESE SUBJECTS,-.\N"D AS A COMPANION FOR
TRA>ELLERS

THE UNITED ST_.\.TES OF AMERICA.
ILLUSTRATED BY SIX PLATES.

The sales of the textbook were very good and Cleaveland
indicated proddings, from his publishers, to Silliman (February
20, 1819; HSP):

BY PARK.ER CLEAVELAND,
PROFESS.OB. OF MATmnr.ATICS AND :N'ATUR.J.L PHILOSOPHY, AND I.ECTUREB. ON' CR'£)QSTRY A.ND
IDNEULOGY, Dr BOWDOl:S COLLEGE;
r:lLLOW' OF THE AJCERICAY AC.A...DUIY; lI'lnlll.J:B. OF THJ: A.llERlCA.N l"HJLOS01'HIC.\L SOCIETY;

"I find that I must shortly commence the preparation of a second
edition of my Mineralogy; more especially as my College duties leave
me so little leisure - I have sent to London and Paris for the latest publications on the subject.
I want extremely to talk with you 6 hours, without interruption, on
this subject. A I 00 crude ideas might be started in the form of queries,
and either rejected at once, or improved into some thing important. But I
fear I shall not have the pleasure of seeing you soon, unless it should be
at Boston in May next - - I must, therefore, or as soon as I can find time,
propose to you about 50 queries, which you must answer in order."

Cummings and Hilliard (April 13, 1819; BCL) continued to prod
Cleaveland. In addition, given the favorable reception of the
book in the marketplace and scientific circles, they began to treat
Cleaveland with new manners. Cleaveland was finally receiving
additional respect from his labors:

OF THE AMERIC.d.'!i GEOLOGJC.AL SOCu:TY j
SOClETY

or

COR.RESPO?\"'DI!OG :l!EMBZR. OF I'HE U:i:N.&.AN

NEW ENGL\}\"!); OF THE AC..1.DEXY OF NA.TUR.AL SCIENCES OF PHILl.DllPBIA. ;

HOXOll.AB.Y 2'lOIBER OF THE LYCEU"ll

or

:SATt:B.AL HlSTOB.Y OF NEW l'OBI;

:YZ.ll.Bt:Jt. OF

TUE WEMfERI.\~ NATURAL HISTORY SOCIETY OF E.DI:'li'"BURCH; OF THE" GEOLOGJCAL SOCJEll'Y OF LONDON; FELLOW OF THE ll!!fEB.A.LOGIC..lL SOCIETY OF .J£!'f_\;
GICAL SOCIETY

or

DIU:SDEN,

OF TH.E ID1'""DtAL0-

&c.

........................... . itum est in viscera terrre ;

Quasque recondiderat, Stygiisque admoverat umbris,
Effodiuntur opes..................
OvID.

BOSTON;
Pt'BLISlll!.D BY CU:.iMI:SGS .\XD HILLIARD, 1'0.

1,

COR:\'HILL.

PRIXT!:D lIT HILI.1.J..RD A!fD llETC.A.LF, -lT TH.£ UNIVERSITY PRE.Sc;,
CA)iBB.IDGE, y, :EXOLAXD.

1822.

Title page from Cleaveland ( 1822).
" ... In the morning we will look into state of Mineralogy, & before
we close this, will be a little more particular, than we now can be - but we
feel no doubt that all the present edition will be sold before another can
be published provided it be not ready before Commencement, the time
you once stated for putting it to press. You might write to/. correspondents for their communications, & state that it is necessary to begin early
to collect materials forthe improvements in next Ed. & that it may not be
for your interest, or the interest of the first Ed to unnecessarily encourage the expectation of a second Ed. at present.
Since writing the above we find that there is no doubt, the present
Ed. of Mineral. will all be expended before you can prepare & we print
another Ed. We can not exactly tell how many copies remain unsold, as
many copies are sent off on commission. some ofwh. may yet remain on
the hand of those to whom they are consigned; but at any rate, if yr. Correspondents are not industrious to give notice that a second Ed. is preparing, we shall doubtless sell all we have on hand by next autumn."

Cummings and Hilliard succeeded in convincing Cleaveland to proceed with the second edition and the matter of the geological map became a concern (July 21, 1819; BCL):

" ... The subject is of such a matter, that we scarcely know how to
give the result of our company, & our opinion as to what is best to be
done again in regard to the map. I (Mr C.) have seen the map (at least two
of them) that you mention. I prefer the one in Rees Cyclopedia to MacLures, much: altho it perhaps includes greater extent of territory than
you may really need. It extends from the southern extremity of Florida
to the southern Extreme of H udsons Bay. & from N. Scotia E. [sic] to a
good distance into Span. America - This gives the U.S. on little or no
larger scale than might be proper to within the plan of a book 11 inches
in width N. & S. which size I presume might well ansr /. purpose. A
map of this size for Geog. purposes might I presume be engraved for
about 125 or 130 Dis. & if for a Geolog. map. only, probably for 100. as
fewer names would ansr. Had I time to project such a map, I would have
it engraved, & see you supplied at a reasonable rate, provided, one of
this size ad [answered]/. purpose.
Should you think of supplying /self from either of the plates ingraved in Phila. I presume, Geolog. boundaries would require altering
on one & adding to the other- If you think on one of them - I presume we
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could procure impressions at a more reasonable rate than you could. - &
will write if you wish.
I should not think you could make use of the Western map of Dr P.
wh. /.name because one (general) will doubtless be quite sufficient, &
one of the Western country would not render a general one unnecessary.
We have seen maps impressed on a very thin paper, made, we suppose, at Philadelphia; wht. the expense of such is, we know not. This
may be ascertained.
I presume your 2nd Ed. will not be published much earlier than
next spring. If not, & you should think a map just twice as large as the
one we furnished you with for 1st Ed. wd. ansr. I think I shall find time to
project & execute it in season. I would in this case make use of it as a
Geog. map. & be able to furnish you at a rate nearly the same as before,
tho perhaps not quite so [low (in price?)] as the map wd be larger, & of
course, wd. cost more in the engraving, paper & printing ....
Engravers charge by the letter - a cent each for small Letters &
frome [sic] this to 2, 3, & 4 cents according to the size & work in them They charge separately for what they cal I plan work- which is estimated
according to their own pleasure. The Copper is a separate charge .... "
Cleaveland corresponded with a number of people who responded with varying degrees of helpfulness, and most seemed
very inclined to help the now-renowned Parker Cleaveland.
Benjamin Silliman responded (July 27, 1819; BCL) with great
attention to detail and asked: "I duly appreciate your motives respecting giving publicity to the intended edition of your book &
will preserve your secret from any improper publicity.... What is
the latest period that any thing for your book can come into the
appendix." Cleaveland indicated to Silliman (February 20,
1820; YUL): "My second Edition progresses about as fast, as I
could wish, considering the quantity of new American matter,
which is almost every week coming to hand. I shall send you
some account of its progress for No. 6. [of the American Journal
of Science] - You must begin _!Q become the Klaproth of America, or we shall never have one .... On looking at my watch, I find
it wants but 1O' of two oclock [sic] rather too late for weak
eyes[.]" Samuel Mitchill, of New York (February 13, 1820;
BCL), also responded with extensive and detailed locality information, as did the young John Webster (April 12, 1820; BCL)
along with an offer to trade minerals. John Torrey and James
Pierce (April 24, 1820; BCL) jointly responded with much new
locality information complete with descriptions of specimens
and crystal drawings. John Coxe (May 10, 1820; BCL) sent
Cleaveland a copy of Larkin's Crystallography as Larkin had
chosen Coxe to distribute copies of his textbook in America.
The worldwide approval ofCleaveland's textbook had meteorically transformed the way that Cleaveland was perceived
and treated. Those authors who perhaps regarded him as a literary threat (Frederick Hall, for one) responded with courteous
style, but supplied little ofuse to Cleaveland. Hall did finally redeem himself (April 4, 1820; BCL) \vith locality information,
high praise for Cleaveland's book, and an offer to send more information, but he might have assumed that the information was
too late to be included in the second edition.
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Cummings and Hilliard became more deferential in manner as they recognized a valuable property when they had one.
They wrote (October 14, 1819; BCL):
" ... respecting/. new map. There will be ample time to execute it
after my return early in the spring. I can project it in a few days - It may
be engraved in about 4 weeks. & yr. work. (2nd Ed.) will not be reprinted earlier than autumn; & at any rate you may be assured you can on
an emergenc[y ], get any map that is engraved in the U. S. & at any time.
But I prefer a new original one, & we can have one as handsome as any
whatever. The map I would project I wish to be as nearly 5Is of an inch to
a degree, as I can at present, before actually projecting it, ascertain. &
this will be sufficiently accurate as is a transfer, one scale is easily accommodated to another. ...
The new map again - We can easily have a new map & as handsome as any yet published in the U.S. Your book cannot be out of press
before one year from this month. You know the printing will at fastest
take three months & as the sheets must go to you for inspection, there
must inevitably be some delays .... "
The map was not engraved within the time schedule projected
and Cleaveland apparently suggested (June 19, 1820; BCL) that
Mr. [Moses?] Greenleaf work for C & Hat the rate of three dollars a day for a month to complete the engraving of the map. C &
H rejected the idea even though Moses Greenleaf had published
his Statistical View of the District of Maine ( 1816) with them,
and they said it should take "about half that period." They suggested in the same letter it would be done within six weeks. By
September 8, 1820, C & H had not engraved the map, but suggested an already engraved map which could not be altered as it
was to serve the publishing of a planned atlas as well. Out of exasperation or concern, C & H chided: "When will you be ready to
commence? We expect soon to engage in some heavy works, &
should like to dispatch yours, before commencing them. The paper shall be as you wish." The second edition geologic map was
printed on a thin white paper as a frontispiece and was hand
water-colored as was the first.
Cummings and Hilliard settled accounts with Cleaveland
so that negotiations about the second edition could commence
(September 30, 1820; BCL):
"We herewith forward your account by which it appears, that
there is a balance due you of S27 l .. 33 [sic]. We have charged you with
all the Books, you have had. If any agreement was made, that they
should be returned, we are willing to receive them; but generally speaking. of such as you want, we have to find out & purchase them, & such as
we have. is only a single copy - We have several times been obliged to
purchase Thommson's [sic] Chemistry. since you had the copy charged
in your bi II. You will perceive also, that we have charged interest on the
account of our advances upon the work for I 0 months, a time in which
we received but a very trifling sum from the sales. Those copies of the
Book, charged to you are put at 1/3 discount, the same price at which the
whole edition is credited. You will find, that the amount paid you in
cash, & with what is still due, is about 750 dollars. We find it attended
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with considerable trouble in keeping the accounts of Books published in
this manner, & we now almost universally agree to give a gross sum, on
such a pr. ct. on the amount of the whole edition, which prevents the necessity of keeping any accounts. We publish all Worcester's Works in
this manner, Hedges Logic, & Cumming's Geog. Works: Will it be as
well for you, to state what would be a fair compensation for an edition of
1000 or 1500 copies. We should be willing to give you I 0 pr ct. the same
as we allow Mr. Worcester, or perhaps 12 1/2 [pc] about the sum realized
from the first edition, 50 cents for each copy published & sold. We have
Jost many debts, in which a number of your Books were included, &
have now a very considerable amount due, up on the same. The balance
due you shall be paid as the time & manners you shall direct. Mr.
Worcester is rather unwilling to have his map used, but I have not seen
him respecting the alterations, & will write you again upon this subject."

The cash-in-advance offer may have been perceived as generous
by Cleaveland as he had previously had to wait for the edition to
sell before being paid. The gesture further demonstrated the confidence Cummings and Hilliard had in the prospects of sales of
the second edition. Later (October 24, 1820; BCL), Cummings
and Hilliard settled some minor differences in the accounting as
reported:
"The edition of your work held out 900 copies, which is quite as
many as is usual to a 1000- Some of the sheets are tom by the printers &
Bookbinders, which unavoidably reduces the no ....
We have conversed with Mr. W. on the subject of his map- he has
no objection to its being altered to suit your purpose, & you can forward
your alterations, & they will receive attention. The paper for your work
will be furnished from the State of Maine by the 1st Nov. when we shall
like to commence.
P. S. If we furnish it on our own Account, & give you a gener's pr
ct on the ad 5 . we think that 1500 or 2000 will be the No."

Benjamin Silliman was a strong supporter and confidant
for Cleaveland. Silliman, himself, was attaining international
stature through his editorship of the American Journal of Science. When Cleaveland had concerns regarding correct usage
and nomenclature, it was natural that he should consult with him
(January 10, 1821; HSP):
"I told you my last letter contained the last list of queries; - and to
be consistent, I will call the following an Appendix, No 1, for your comfort.
I. Would you make a new species, Hydrate of!ron, including the
Brown hematite, &c as subspecies; or leave it, as it now stands, stating,
as before, the experiment of Daubuisson &c.')
2. Would you annex the Red hematite &c. to the species Specular
Iron'' ...
4. Franklinite. See your Journ. 2.323. ls it a distinct species, or
only a mixture of Magnetic Iron & Oxide of Zinc?
5. Siderographite (Torrey.) Your Journ. 2.370. What do you know
or think of it?

6. Carbonate of Copper. As the Green & Blue carbonates agree in
composition & crystalline form, would it not be more simple to make
one species, and divide it into two subspecies, as is done with the red and
yellow Sulphurets of Arsenic?
7. Brucite [of Gibbs chondrodite). I have always understood
that this was a fluate of magnesia. But, according to Gibbs, it contains
fluoric acid, silex, alumine & some lime - and is a subspecies of the Topaz. What are your impressions? Or have I confounded two minerals') ...
9. I am provoked with some of our brother mineralogists for
changing the names of minerals so frequently. I care not what name they
give, iftheywill retain it. !fl make any changes, it will be entirely for the
sake ofunifonnity. Would you, on the preceding ground, exchange lchthyphthalmite for Apophyllite; and Gahnite for Automolite?
I 0. [Amos) Eaton speaks [letter August 2, 1819, APS] of the Arseniate of Cobalt, as found at Brimfield, [Massachusetts] &c, but says
nothing of Arsenical Cobalt in those places. Do you know anything of
those localities" I should not much expect to find the former without the
latter.
11. I feel somewhat troubled about the place of the Wavellite in
the Tabular View. But I must act immediately. On the whole, would
you, or not, transfer it? Fisch[ e]r['s] analysis agrees with that of Berzelius ....
I must in a few days fit the place of the Wavellite - and I hardly
know what to do-''

Cleaveland asked Silliman (June 9, 1821; YUL) about the
operation of "Hare's Deflagrator" and Robert Hare, himself, responded (July 20, 1821; APS) to a letter to him from Cleaveland
regarding Hare's improved blowpipe, but Cleaveland ( 1822) did
not explain its use himself and referred the reader to a journal citation. Cleaveland indicated (January 11, 1823; YUL) to Silliman that he had received a deflagrator from Hare who merely
said: "From my essays, and those of Prof. Silliman I presume
you will learn sufficiently how to proceed with this instrument,"
but Cleaveland had to write to Silliman, anyway.

After the Second Edition
The second edition of Cleaveland's textbook was much expanded over the first (818 +errata+ 6 plates vs. 668 + 6 plates).
Although it was published in two volumes, it is variously bound
as one or two volumes. The second edition evidently went
through several printings or had a large press run and was as well
received as the first and undoubtedly served to educate most of
the American mineralogists graduated in the l 820's. Cleaveland
personally distributed 60 copies of his second edition and inquired of Benjamin Silliman (January 21, 1823; HSP) whether
he had received his copy as others had indicated they had not: "It
is very hard, if we cannot depend on our booksellers to send copies for us." (The second edition ofCleaveland's book is approximately 2-3 times more commonly held by libraries or collectors
than the first edition.)
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Benjamin Vaughan (October 8, 1823; APS) kept the
"Cleaveland Cabinet" in mind:" ... Mr. Abbott Sheppard (brother
to Mr. JHS. of Wiscasset) has some Cornish minerals, which he
says are good; & which he has promised to give to the College
Cabinet. They were given to his aunts; (he himself no mineralogist). - I shall endeavor to interest him in a scheme to procure us
some minerals from India & other parts of the East."
Parker Cleaveland wrote to Silliman (August 9, 1826;
HSP) promising a specimen of the Nobleboro [Maine J meteorite
for John Henry Heuland and noted concerning his own writings:
"In regard to my Manual I remark first, after attending one recitation and giving two Lectures a day, I devote~ my remaining leisure to
the examination of such systematic works & Journals on Mineralogy, as
have appeared since my last edition, and shall soon send any letters of
quenes.
It is my intention to prepare a Manual after I get through with the

sent to Samuel Vaughan. (Vaughan wrote to Cleaveland earlier
(September 1, 1829; APS) concerning granite and quarries and
may have had some influence on the granite industry in Maine
which began in Hallowell, though this is not so indicated by
Grindle ( 1977). Vaughan wrote to his cousin Robert H. Gardiner
(August 7, 1835; APS) concerning a possible quarrying enterprise in Bristol, Maine and advised on many topics from the validity of the land's title to how granite can be quarried and
transported and even offered a kind of geologic cross-section to
suggest the manner of discontinuous outcrops in Maine which
might make a useful granite mass seem smaller than it actually
was.)
Cleaveland became an administrator in the medical school,
in addition to being an instructor, at Bowdoin and the work load
undoubtedly prevented him from effectively continuing his mineralogical interests. Cleaveland circulated a printed letter concerning his plans (November 13, 1827; YUL):

next ed'.!. but I cannot do it before without delaying the longer work too
long. Indeed the new facts collected for the MinY. must in part be intro-

"I am preparing a new edition of my Mineralogy, and solicit from

duced into the Manual. Should Dr. C. [John Lee Comstock] publish his

you accounts of new Localities, and such other remarks, as may tend to

manual soon, his edition will probably be exhausted by the time mine
will be ready."

render the work more useful.
I wish to connect with the account of the Locality some brief Geological notice, viz. whether the mineral occurs in veins, or in beds, or is

John L. Comstock sent a notice in 1826 to the American Journal
of Science, indicating the intention of publishing A Manual of
Mineralogy. Schuh (1991) indicated that the book appeared as
Elements of Mineralogy in 1827 which went through three editions. Comstock also wrote An Introduction to Mineralogy
which first appeared in 1832 and went through a total of 24 printings in its three editions. Schuh ( 1991) also noted: "Elements is
an octavo size volume that was designed as a less expensive and
weighty alternative to Parker Cleaveland's landmark treatise."
Schuh ( 1991) cited an anonymous 1827 review of the Comstock
book: "This work is as full of errors of the press, as of the pen,
and so far from facilitating the progress of science, carries us
back something like ten years." Comstock's work evidently sold
well despite its limitations and may have been successful due to
its low cost. Perhaps one million copies of Comstock's various
works were eventually distributed (Schuh, 1991) ~
John Torrey wrote (January 11, 1827; APS) to Cleaveland
and apologized for the delay in returning his letter. He inquired if
there was still time to submit locality information to be used in
the third edition and lamented: "I am exceedingly anxious that
the new ed'.:1. should be published without delay as the old one is
quite out of print. Last August I was obliged to procure Phillips'
Mineralogy for my class. & in a few weeks, another class will
commence studying it. Thus you have lost the sale of 100 Copies
of your book. My pupils do not like Phillips at all. Indeed many
of them have purchased the old copies of your work from the last
year's class, & these are used by all who can borrow them. You
must let us have the new ed 11 • for we are suffering for it." On
January 1, 1830 (APS), Benjamin Vaughan wrote to Cleaveland
concerning the correctness of his statements on granite which
appeared in the first edition, as his second edition copy had been
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disseminated - the associated minerals - and the rock, which contains
them. In most cases, the form, structure, and prevailing color of the mineral may be mentioned.
I also wish to obtain as accurate information, as possible, in regard
to all minerals explored for usefid or ornamental purposes, such as Nitre, Common Salt, Marble, Marl, Gypsum, Precious Stones, Steatite,
Roof Slate, Clays, Pigments, Anthracite, Graphite, Coal, Ores of the
metals, Porphyry, &c. and also certain articles manufactured from minerals, such as Alum, Copperas, Chromate of Lead, &c. The quantity of
the aforementioned substances annually obtained or manufactured, the
quality, including the per cent. of metal yielded by ores, and the price
are particularly requested.
In addition to the foregoing requests, permit me to ask your answers to the following queries, most of which relate to accounts of Localities published by yourself. Their number might perhaps be
diminished by further examination of the printed papers. But I prefer
sending them in full, as they may elicit additional information."

The printed letter to Silliman had sixty-five added penned inquiries concerning specifics of mineral descriptions and their localities.
In 1828, Silliman announced in the American Journal of
Science the preparation of the third edition of Cleave land's mineralogy. In 1829, Silliman again reported in the American Journal of Science of Cleaveland: "We are requested to say that the
new edition is in good forwardness, but has been delayed by the
feeble state of the author's eyes. He is however making some
progress every day, and the work may be expected as soon as it is
possible to bring it to a close." Cleaveland further blamed his vision problems as a delay when he wrote to Dr. Samuel G. Motion
of Philadelphia (July 2, 1831; APS): "When I say to you that I

Hist01y of Maine mining and minerals - Cleaveland
mineralogy textbook, using manuscript material of Phillips and
Cleaveland, according to Elliott ( 1979), although Alger does not
credit Cleaveland in his preface.
Cleaveland taught at Bowdoin for 53 years and it is said
that he was never late for class (unless there was a lightning
storm) except for the day before his death. (See Greene and
Burke, 1978; Elliott, 1979; and Burbank, 1988). Cleavelandite, a
special platy form of albite from Chesterfield, Massachusetts,
was named in his honor by Brooke ( 1823 ). Subsequently, cleavelandite has been found in many Maine localities and was reported from the state as early as 1830 (Mount Mica, Paris) by
Shepard. Cleavelandite is known from the LaChance quarry,
Brunswick and the Fisher quarry, Topsham.

APPENDIX: The Analectic Magazine's Review of
Cleaveland's (1816) Book
"Art. IV. -An Elementary Treatise on Mineralogy and Geol-

Parker Cleaveland, circa 1858 (courtesy Richard Hauck).

ogy, being an Introduction to the Study of those Sciences,
and designed for the Use of Pupils, for Persons attending
Lectures on these Subjects, and as a Companion.for Travellers in the United States of America. Illustrated by six
Plates. By Parker Cleaveland, Professor of Mathematics
and Natural Philosophy, and Lecturer in Chymistry and

hear one recitation and give two lectures a day, each exercise being one hour, exclusive of preparation, and that my eyes are in a
bad state, you will at once perceive why I make so little progress
in preparing my new edn. ofMinY. Still I do make some progress,
and when published it will bring up the state of the Science ... to
that time-"
A manuscript copy of the third edition exists at the Bowdoin College library. Several reasons suggest themselves why
Cleaveland may have given up on publishing his third edition.
Not only were Cleaveland's eyes frequently giving him trouble,
but the introduction of the Medical School must have greatly occupied his time. Given Cleaveland's hard-working nature, these
reasons were not insurmountable. The second edition is considerably larger than the first, but contains nearly all of the text of
the first verbatim, except for interposed additional explanations,
new information from correspondents and publications, and corrections of several errors. The main reason for his not publishing
a third edition lies in an earlier insight: "In the late eighteenth
century and earliest nineteenth centuries, Neptunists were prevalent in the United States, but by 1830, they were a rarity." Not
only would Cleaveland have had to entirely rewrite his textbook,
he would have been forced to change entirely his philosophy. His
hope of ever publishing another textbook faded as the new generation of mineralogists entered the field and published their
books. Ebenezer Emmons wrote A Manual of Mineralogy and
Geology which was published in 1826. Charles U. Shepard issued his systematic mineralogy in 1832 and 1835 and essentially
filled the American market's needs at that time. James Dana
wrote his first mineralogy in 183 7. Alger ( 1844) revised Phillips'

Mineralogy in Bowdoin College, &c.&c. Boston, 1816.
Large 8vo. pp. 668.

PROFESSOR CLEA VELAND'S book, is one of those solid
and judicious compilations that increase the mass of useful knowledge
among us, and promise to add to the best part of our Iiterary reputation. It
deserves therefore to be made extensively known. We shall detail the
plan and arrangement he has adopted; afford some specimens of the
manner in which he has executed it; and then proceed to such remarks
upon the book as may tend to improve a future edition, and to operate in
the mean while as cautions respecting some dubious doctrines which the
professor appears to adopt implicitly. This is necessary, because, however we may differ from the respectable author of this compilation, we
still hope to see it adopted among us as an indispensable part of every
mineralogical library; and in the hands of every student. It is extremely
gratifying to see this very useful study likely to become fashionable; for
the United States will never know the extent of their resources till they
become acquainted with the mineral riches of the country, as well as the
vegetables that grow on its surface. In England, as it should appear from
the latest novels, the well educated females of that country, have their
cabinets and collections; nor indeed can a more beautiful trifle be well
imagined than a well chosen collection of mineralogical specimens of
the size commonly put up for that purpose.
The work before us commences with some definitions and preliminary observations, and proceeds to the Properties of Minerals; viz.
the characters of their crystals and crystallography- their physical or external characters - and their chymical characters. It then proceeds to the
systematic arrangement of minerals into classes, orders, species, and
varieties - an examination of the Wernerian arrangement, by physical
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characters, excluding chymical composition and crystallization - and
arrangement dependent on chymical analysis, with remarks on the utility and imperfections of each mode of arrangement. Thus, whatever
may be the intentions or possessions of the Wernerian school, it is obvious, that its admirers are compelled to resort to chymistry, and to intermix perpetually, - more especially in the arrangement of ores, - the
chymical constituents of the mineral, with its external characters: the
same observation applies to the saline minerals; nor is it possible to
avoid remarking the awkwardness of that arrangement, which, from
dissimilarity of external appearance, will separate minerals so very
nearly alike in their constituent parts, as apatite and spargelstein [synonym for apatite] - gypsum and silenite [sic], &c. Indeed one very useful
view in which mineralogy may be contemplated, is as the short hand of
chymistry. On the other hand, minerals nearly alike in their chymical
composition, differ so widely in their external characters, that if chymistry must be depended on as the foundation of mineralogy, no minerals
can be named or classed, ti II three or four good chymists have analyzed
them; and even though chymical analysis may place them together, they
will nevertheless appear to the sight, smell, taste, and feeling, as quite
different substances. And why should we not trust our usual senses, as
we! I as the laboratory of a chymist?
These considerations lead on the Professor to the system of the
Abbe Hauy.
'It must be obvious (says he) from the preceding observations,
that, until the analysis of earthy minerals becomes more decisive, some
other mode or modes must be employed for determining the species.
But whatever these modes may be, they ought to employ those characters only, which depend on the nature or true composition of minerals.
In many cases of crystallized minerals the species may be determined by
the form of the integrant particles; for these forms undoubtedly depend
on the elementary particles or true composition.' It is the adoption and
extension of the principles just stated, which constitute the peculiar
traits of the system of Mineralogy by the Abbe Hauy. This principle and
its application require a more particular illustration.
'In the section on Crystallization (24) we have already defined an
integrant particle; and shown in that manner its form may frequently be
ascertained by mechanical division (44). It was there remarked, that it is
known from observation, that, in a large number of species of minerals,
each species has integrant particles of a form peculiar to itself (50). But
it must be distinctly noticed, that, in some instances, different species do
certainly possess integrant particles of precisely the same form and relative dimensions, although differing in their properties.
'It may, however, undoubtedly be assumed as a universal principle, that every species of minerals has integrant particles, whose true
composition is peculiar to that species. In other words, no two really distinct species of minerals can be found, whose integrant particles exhibit
the same form and agree in their composition; for, if their forms be the
same, their composition and many of their physical properties will differ.
'It hence appears, that an integrant particle in the mineral kingdom
corresponds to an individual among animals, or vegetables. As each
plant, abstracted from its individual qualities, is a representative of all
plants, belonging to the same species, to which it belongs. The integrant
particles of the same species possess the same composition, the same
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form and other physical properties; and an aggregate of these particles,
whether it be crystallized or amorphous, would exhibit the mineral in a
pure state, and possessing all the essential properties, which belong to
that species.
'We therefore conclude, that, in cases, where the results of chymical analysis are not satisfactory, the form and some other physical properties, which are essential to the integrant particles, may furnish us with
specific characters, on which very great reliance may be placed in determining that composition, which characterizes the species. Indeed the
history of the Arragonite justifies us in saying, that such irreconcilable
differences of structure and other important properties may exist between two minerals, whose composition, in the present state of analysis,
appears to be the same, as to render it proper to suspend a decision in regard to such minerals.
'The preceding view of nature, or properties of the integrant particle does not, perhaps, differ from that, given by the Abbe Hauy in his
Treatise on Mineralogy. But although he admits, that it belongs to
chymical analysis. to establish the basis of arrangement, yet, in determining the species, he appears to be governed chiefly by the form of the
integrant particles, except in those cases, where different species have
integrant particles of the same form. Hence he defines a species, a collection of bodies whose integrant particles are alike, and composed of
the same principles, united in the same proportions The latter clause of
the definition he adds for the purpose of including those cases, in which
integrant particles of different species have the same form.'
To this system of Hauy, Professor Cleaveland objects, that, 'The
form of the integrant particle is indeed dependent on the true composition of the mineral, and is unquestionable, in many instances, a very important character to indicate what is essential to that composition. But
the acknowledged fact, that some species, really distinct, have integrant
particles of precisely the same form, proves that the character, derived
from the form of the integrant particle, being less general, ought to be
subordinate in the true composition. It is hence obvious, that the form of
the integrant particles can never be adopted, as a universal standard, for
establishing the species among minerals.
'Further, it is by no means evident, that certain minerals, which
have never been seen crystallized, do not constitute really distinct species, and are in fact only a mixture of several species. We have remarked, that every species has integrant particles, whose composition,
and very frequently, whose form and some other physical properties, are
peculiar to that species, and would, if well understood, distinguish it
from every other species. But, would not the integrant particles of a mineral remain the same in their real nature, whether regularly arranged in a
crystal, or collected into an amorphous mass'' In order that minerals
may crystallize, they must be placed in certain circumstances, favourable to this process. Now we find some minerals have crystallized much
less frequently than others. And where is the inconsistency in supposing, that some species of minerals seldom or never crystallize') We do
not indeed know all the circumstances, under which minerals were
placed at the time of their formation; but is it not perfectly consistent to
believe, that the presence of certain earths, not essential to the species,
may, by their counteracting affinities, prevent crystallization? This we
know to be the case in mixtures of certain salts. It is true, the number of
supposed species, which has never been seen crystallized, is indeed
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small. But, if they are really distinct species, their claims to that rank

'The number of species, whose composition is not well known,

ought to be asserted, although they have never been permitted to delight

even if it were greater than it is, ought not to be offered as an objection to

our eyes by their regularity of form.'
After this he proceeds to the principles which he has adopted for

the principles, we have just stated, for establishing the species. An objection of this kind would be saying, that, because we have not sufficient

his own arrangement in the present work; acknowledging genera, or-

light on every subject, it should be rejected in cases, where it shines with

ders, classes, species, subspecies, varieties, and subvarieties.

greatest clearness. Neither can any difficulty or confusion arise from

'It may be useful here to recapitulate the principles, we have en-

adopting a method somewhat mixed, depending in different parts on

deavored to establish for a scientific arrangement of minerals, and to

different principles. For so far, as the method is mixed, it arises from an

make some additional remarks on the subject.

imperfect knowledge of the true composition of certain minerals; and

'I. The true composition of minerals is the only sure criterion for

there is reason to believe, that the provisional species will gradually dis-

determining the species, and when known, should be employed in all

appear, either by becoming well established, or by being associated with

cases.'

other species.'

'2. When the composition of minerals is entirely unknown, or but

'The preceding principles, it is believed, will enable us to limit and

imperfectly understood, other characters, depending more or less on the

determine every species of simple minerals with as much accuracy, as

composition, must be employed. Of these the more important are un-

the present state of our knowledge will permit.'

doubtedly derived from the crystalline.form and structure, the latter of

On the nomenclature and synonime of minerals, the author makes

which may be extended to foliated masses, not possessed of a regular

those remarks which every mineralogist is driven to make. It forms, in-

form; for these often easily yield to mechanical division. Indeed a care-

deed, an obstacle of no common magnitude to the acquirement of min-

ful attention to crystal Iine characters may sometimes remove apparent

eralogical knowledge; and how the evil is to be remedied by the daily

difficulties in the results of analysis.'

addition of new designations to ancient substances, we know not. It ap-

'3. The form of the integrant particle may often be employed with

pears to us, that Hauy and his followers have much to answer for on this

great advantage; but this alone cannot be relied upon with certainty, be-

ground: - they have burthened us with hard names from the Greek Lexi-

cause the same form is sometimes common to different species; and

cons of Stephens, Hedric, or Schrevelius, which have no affinity what-

hence, if two minerals are found to have integrant particles of the same

ever to the substances they are meant to designate. To us, this eternal

form, the other properties of these minerals, examined in a state of pu-

resort to the Greek language - this untimely submission to Horace's rule

rity, must agree, in order to establish the identity of the two substances.'

si Graeco .fonte cadant - appears an attempt to exclude the mass of the

'4. When minerals, whose ingredients are capable of combining in

people from useful knowledge, by needlessly complicating it with use-

various proportions, are crystallized, the form of the integrant particle

less learning: it is like denying the cup to the laity: it reminds us of the

may be of great use in limiting the species.'

pedantry of poets and painters, who take it for granted that a man of

'5. The form of the integrant particle, and the primitive form of

sense has nothing to do, but to burthen his memory with school-boy rec-

crystals may be employed with advantage to distinguish what ingredi-

ollections of heathen mythology. It inscribes on the porch of mineral-

ents, found in a mineral, or taken from it, without affecting these forms,

ogy, procul, o!, procul, este profani. The uncouth names of Werner and

may be considered foreign and not essential The siliceous carbonate of

his disciples; his rock-cork, his rock-milk, his rock-butter, or even his

lime (calcareous sandstone of Fontainbleau) affords a striking instance

goensikoethiges silver; is better than the eurites, the psamenites, the

of a mineral greatly contaminated by a foreign substance, without af-

phullades, the telesies, the amphiboles, the pyroxenes, the amphigenes,

fecting the form of the integrant particle.'

the zyloides, &c. of the French school.

'6. When analysis is wanting, much benefit may be obtained from

Perhaps it is yet too early to institute a characteristic nomencla-

the primitive forms of crystals in establishing the species; for it is wor-

ture, until we have fixed the system on which the characters shall be

thy of notice, that when two or more crystals, belonging to different spe-

founded. But when we have a name tolerably characteristic, - as the

cies, have the same primitive form, their other physical characters are,

Fish-eye stone for instance, - why need we the apophyllite and the ic-

in general, strikingly different; as in the case of spine lie and magnetic

thyopthalmite into the bargin [sic)? Werner has named the scapolite;

oxide of iron. Indeed the primitive form may, in many instances, be em-

how much is added to our knowledge when Hauy calls this paranthine,

ployed instead of that of the integrant particles.'

or when some other mineralogist in a complimentary humor, calls it

'7. The structure and actual forms of secondary crystals are also

white Wernerite? Is not axe-stone as good as axinite or thummerstone?

important, provided the various angles of the crystal be accurately

But pages might be filled with similar observations on similar sub-

measured.'

stances. We are aware of the objection, that the learned have some com-

'8. When all assistance from analysis or the crystalline form is de-

mon language to supply their nomenclature; but when names are really

nied, the species must be determined by a well chosen aggregate of

descriptive, they can easily be translated from one modern into another

those external characters, such as structure, fracture, hardness, &c.

modern language. No difficulty occurs to a chymist, because what the

which depend most intimately on the nature of the mineral. It is however

English call muriat of Soda, the French call muriate de Soude. We wish

to be understood, that in all cases, where the composition is unknown,

all useful knowledge to be extended; to be made common; and when a

the species are considered to be provisional, till the progress of chymis-

man is earnest in search of the knowledge of things, we greatly object

try shall enable us to re-examine them.'

[t]o any system, which shall deter him, by rendering necessary the mere
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knowledge of words. What is called learning, is very useful; but it ought
not to be made absolutely necessary to science; which, as the fashion
now is, we lock up in a chest, and appoint a greek [sic] professor to keep
the key.
But it is time to proceed with the work before us. Professor
Cleaveland, from page 87 to page 10 I, gives us a tabular view of minerals, under the arrangement and nomenclature he has adopted; which is
better and more useful than the mineralogical tables generally published
in works of his description, from the marginal notices of the substances
which enter into the general composition of the minerals so classed. His
arrangement is, upon the whole, as good as, if not better than, any precedent one. If we were to make any exception, it should be the chymical
classification of Dr. Clarke, of Cambridge, in England.
In his descriptions of particular minerals, our author gives us the
usual external characters; part of the crystalline characters; the chymical characters when they have been ascertained; their geognostic and
geographic situations and localities; with notices of those places within
the United States where the respective minerals are to be found. In this
respect, he has resorted to, and has been assisted by, able men among us;
and it gives his book a decided character of interest, as being more peculiarly the mineralogy of the United States. This circumstance alone,
were there no other, would recommend it strongly to American mineralogists. But it still has other recommendations: it is a laborious, and,
upon the whole, a judicious compilation from the best of the foreign
mineralogists, - Hauy, Brongniart, and Jameson; and it will go near to
supersede the necessity of purchasing the editions he uses of the authors
referred to.
We have already remarked that Professor Cleaveland has given
his readers part of the crystalline characters. In the preface, p. vii. he observes, 'But as the limits assigned to this volume would not permit a particular notice of all the secondary forms of crystals, I have endeavored to
give those general views of the primitive form and structure of the crystals under each species, which may enable the student to refer the various secondary forms to their proper nucleus. In addition to this, the most
common secondary forms, and sometimes those which are most rare, or
most complex in their structure, are particularly described, and often explained by the assistance of diagrams. It is extremely important to possess correct general ideas of the form and structure of the perfect
crystals of each species, for without such knowledge, it would often be
impossible to recognise those forms which are incomplete or irregular
in regard to the number and extent of their faces,' &c.
To this plan we object; I st. That the primitive form cannot be distinguished in more than a dozen cases within the whole compass of mineralogy, without the instruments and skill of a lapidary; - 2dly, That the
primitive form is not always the same in minerals, usually classed under
the same order, genus, and species; - 3dly, That the study of Hauy's diagrams and wooden crystals to show how a secondary form may possibly
arise from additions, accretions, detractions, and compressions, would
be a study of itself, enough to absorb exclusively too large a portion of
time, even if it were true and well-founded, - but, 4thly, That the growth
of crystals, and the forms they assume, are governed by laws of compression and attraction perfectly different from any assigned by Hauy.
M. Methuon has shown this, in a way that goes to the utter destruction of
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the very ground-work of the Abbe's theory. It would be a much lighter
task to learn by rote, all the different chrystalline appearances of a mineral as they actually occur in natural situations, than to depend on diagrams, founded on a theory not only unsupported by sufficient facts, but
contradicted by the latest observations.
We object to Professor Cleaveland's method in this respect, that
the primitive forms of crystals are not of the greatest, but of the least,
practical importance to a mineralogist; not merely for the reasons above
assigned, from the scarcity of well chrystallized minerals, and the difficulty of arriving at the primitive crystal; but from the reluctance also
which a mineralogist would have to sacrifice a fine specimen for the detection of its nucleus, when a chymical analysis of the dust or fragments
would be so much more conclusive and satisfactory. Hence, without rejecting chrystal Iization, more than any other feature in the physiognomy
of a mineral, -well knowing how often it aids in determining the character, - we are not inclined to lay so much stress as our author does, upon
the real or supposed primitive chrystal. It cannot, besides, be applied to
one specimen in five hundred of actual collections; which, unless collected by some disciple of Hauy or Bournon, with an express view to the
science of crystallography, consist at least in that proportion of minerals
amorphous or imperfectly crystallized. Neither is this attention to the
primitive form of a crystal likely to be paid in practice. We want to discover in a country we are exploring, gypsum, or limestone. We are told,
that the primitive form of gypsum is a foursided prism, whose bases are
parallelograms with angles of 113 deg. 8 min. and 66 deg. 52 min., the
sides of the base and the height of the prism as the numbers 12, 13, 32.
Of limestone we are told, that it is a rhomb with two acute angles, 78
deg. 28 min.; and two obtuse angles, 10 I deg. 32 min. The faces of this
rhomb are inclined to each other at right angles of 75 degrees 31 minutes, and 104 degrees 42 minutes. Let any practical man apply these
measurements to the usual varieties of plaister of paris and limestone;
and say whether they can aid him in any manner, to detect the object of
his pursuit? Will not a drop of acid and the thumb nail answer the purpose quicker and better? This very ingenious, but too theoretical system
of Hauy and his followers, reminds us of the playful objections of Simplicius to the philosophical theories of his day. A man says he, meets another in a lane; and wishes to inquire whether a friend of his has lately
passed that way. Must he say, 'Friend, have you not met a man lately going down the road'7' No; he should address him in the language of philosophy, -- 'Animal, rational, risible, two-legged, and without feathers,
five feet eight inches high, have you lately met, during your peripatetic
excursion, another animal, rational, risible, two-legged, and without
feathers, six feet high? For practical purposes, a small vial of acid, and a
blowpipe, are of far more value than a goniometer, especially in this
country; where, we want traveling, exploring mineralogists, rather than
closet collectors of rare specimens, and profound crystallognosts. Professor Cleaveland, however, has only followed the authors he has consulted; and, right or wrong, he has the greater number of mineralogists
on his side; for the French philosophers, in mineralogy, as in chymistry,
have their own school, and their own propagandists. Our objections are
more to the system adopted, than to the professor for adopting it.
It would lead us too far to make remarks upon the different minerals the author has described; but a few observations have struck us, here
and there, which it may be well to notice in case of future editions.
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P. 127. The sulphat of strontian, said to be found near Frankstown,
has never been authenticated as to its locality. Dr. Muhlenburg was told,
it came from there: the locality we suspect is made on his authority; but
it has not been confirmed.
P. 129. Mr. Farrady [sic] and Sir H. Davy, have lately given an account of native lime sent to them from the south of Santa Gonda, near
the road to Pisa. Lime 82,42. Silex I 0,57. Iron 2,82. Alumina 1,34. Loss
2,86. Ann. of Philos.
P. 172. Magnesian limestone, is said on the authority of Smiths on
[sic] Tenant [sic], to be injurious to vegetation when calcined. Later experiments in England, and in Pennsylvania, have shown, that its injurious properties were rather to be ascribed to the quantity used, than to the
quality of the lime. Almost all primitive lime stones, keeping company
with magnesian rocks, contain magnesia.
The article, Basalt, p 278, is drawn up with great care; but it seems
to us strange to say, that this mineral is never crystallized! Is not all columnar basalt crystallized? Is there more anomaly in the sides of a crystallized column of basalt, than in a crystal of carbonat of lime? What
definition of crystallization will exclude either the prismatic column, or
its articulations? Basalt is said to be unusually incumbent on other
rocks, as granite, gneiss, mica, slate, &c We apprehend that it seldom
covers immediate primitive formations; and if the floetz trap should be
basaltic, as the French and Italian mineralogists contend with great appearance ofreason, it is often the exterior covering of very recent formations. The author before us says, that basalt probably never rests upon
lava. The question is not settled whether basalt be not a lava.
P. 286. 'Basalt sometimes contains organic remains, both of animals and vegetables.' This assertion will be true or untrue, according to
the substance called basalt. In the argument where it is placed, it
amounts to a petitio princippii: for it is not yet settled that the secondary
trap of the Wernerians is not a basalt. 'The analysis of basalt shows it
contains water, which lavas do not.' Now as lavas, like basalt, contain
pyroxene, idocrase, leucite, titanite, zeolyte, &c. they certainly contain
water with respect to these crystal Iized substances. We do not, at present, recollect the comparative analysis of basalt and lava, on which the
assertion is founded; for to prove it, the experiments should be purposely made. Many other remarks occur on this interesting view taken
by Professor Cleaveland, of the probable origin of basalt, whether neptunian or plutonian. He inclines to the former; or rather, adopts the neptunian origin of this substance. But he does not mention two facts that
appear to us decidedly to overthrow the neptunian theory: 1. That whenever basalt cuts through a coal formation, or forms a dyke in it, the coal
immediately contiguous, is actually burnt - decomposed by fire. 2.
Cordier has already shown, that when coarsely powdered, the fragments
of basalt are precisely similar to those of lava; that in short, the one cannot be distinguished from the other; the same substances being found in
both.
P. 330. Amianthoide. The termination oid is so very indistinct,
that its use is greatly objectionable. What is amianthoide') Something
like unto amianth. We suspect this to be the substance found in the
gneiss at the end of the Schuylkill canal near Philadelphia.
P. 333. Coccolite. The substance so called from Lake Champlain,
is so very different from the common coccolite of Europe, that it must be
analyzed before it can be classed. It is not sufficient that it is in granular

concretions; - there must be some chymical relationship. The coccolite
of Lake Champlain is much more like garnet; judging from its appearance merely. The term coccolite is not characteristic; as a vast variety of
minerals are found in granular concretions.
P. 349. A stone extremely similar to the verd antique, has been
found near Haddam, in Connecticut; and is an excellent substitute for
this beautiful marble. Indeed, many substitutes might be found by exploring serpentine regions. Perhaps the serpentine marble of Milford
Hills, mentioned by Professor Cleaveland, may be the same with the
slabs brought to Philadelphia.
P. 359. 'Argilaceous minerals. These substances never exhibit
crystals, nor even possess a crystalline structure.' The hardest and most
perfect crystals that are to be found - the diamond excepted, - such as the
sapphire, the spinelle, the adamantine spar, the diaspore, &c. are composed chiefly of argillaceous earth.
P. 368. Kaolin: this mineral abounds in the neighborhood of
Philadelphia; fit for all the purposes of the manufacturer of porcelain.
So does fine clay, whether for the finer kinds of pottery, or the glasswork crucibles, in various places along the river Delaware, from Burlington to Newcastle.
P. 407. It were to be wished the Professor had not only borrowed
from Jameson, the indications of coal strata, but distinguished as
Jameson ought to have done, between the smokeless anthracite, and the
bituminous coal, which are found in very different geological situations. The former is usually an inhabitant of transition, - the latter of floetz or secondary regions. In Pennsylvania, the coal to the east of the
north east branch of the Susquehanna, is in transition country, and is anthracite: the bituminous coal is on the west and to the west of the west
branch of Susquehanna; and thence indefinitely down the Ohio and on
its stream, in the great Mississippi basin.
P. 41 I. 'Coal has been used with success in baking stoneware, but
neither coal nor coke has hitherto been employed in baking porcelain. Brongniart.' This is a mistake; it is commonly so employed in England.
Pp. 504, 505. Earthy phosphat of iron: green iron earth. The blue
and green iron earth of the Jerseys, does not appear to be a phosphat of
iron; for on being dissolved in nitric acid, neither nitrat or acetat oflead,
produce phosphat of lead. These earths appear to be hydrats of iron
merely. The crystallized green iron earth of that state, is a beautiful mineral.
P. 508. Chromated iron. Add, about a mile from the Fox Chace, on
the old Chester road, fourteen miles from Philadelphia, and on the tract
called Soldier's Delight, at the back of Roystertown, about fourteen
miles from Baltimore.
These remarks on the minerals described, might be greatly extended; but more on the subject would be out of place here; and we proceed, therefore, to the last part of Professor Cleaveland's work, - his
introduction to the study of geology.
In this part, he presents the reader, in a plain and summary, but
clear and condensed manner, with the general facts ascertained by geologists. He gives us,jirst, his own arrangement of rocks into primitive
and secondary; and, then, Werner's arrangement into primitive, transition, and floetz, or secondary. He furnishes us, also, with a brief view of
the Wernerian, or Neptunian, and of the Huttonian, or Plutonian, theory
of the causes that have produced the actual arrangement and phenom-
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ena; - the general facts relating to the history of veins; - the Wernerian
arrangement of rocks; and a description of them according to that arrangement. All this is neatly and concisely done. The great objection to
it, is, that it is too concise; though if considered as a mere appendix to a
treatise on mineralogy, it is perhaps long enough. What is done in this
respect by Professor Cleaveland, is done well; and it may not be impossible that this circumstance induces us to wish it were more extended. In
some parts, indeed, we do not altogether coincide with him; but we have
no pretensions to assert, that the mistake is on his side. In the arrangement of rocks, for instance, the Professor, with the French geologists,
seems to reject the transition class; though the psammites of the French
geognosts are really transition rocks. Werner, who has applied his very
accurate observations on the Hartz mountains to the globe of the earth,
has perhaps unnecessarily burthened the valuable information he has
presented to us, with names that imply a theory such as transition. But
the distinction he means to insist on by this name, certainly exists in nature.
Are there not two great classes of rocks, - one, whose leading
character is, that they are comparatively, level and horizontal; floated,
floetz? These are facts, involving no theory. The primitive and transition of Werner, will be included in the first class - the secondary in the
other. But it is undeniable, that among the inclined rocks, the more recent are manifestly formed of the debris of those that preceded. These
are Werner's transition rocks. As to the two theories, neither will suffice
alone. The neptunian is utterly inadequate to explain the phenomena of
basalt; nor can a vulcanist account for the appearance of an hydrophane.
- We need both explanations. Those geologists who have travelled in the
north of Europe, are generally neptunians; those who have made their
observations in the south of the same regions, are generally vulcanists.
We strongly incline to think that the floetz trap of Werner, will turn out
to be basaltic, and owe its origin to fire. It would be very desirable (by
the bye) to reject this unmeaning word from mineralogical language; or
else to employ it adjectively; for its applicable to every rock which, in its
strata or layers, forms steps; and it is very seldom applicable to the hornblende rocks, to which the Wernerian mineralogists apply it. Indeed the
rocks called trap by the Swedes, and those so called by the Germans, are
strangely intermingled and confused.
In page 637, Professor Cleaveland gives some remarks on the geology of the United States; chiefly taken from the map and memoir of
Mr. Maclure, printed in the American Philosophical Transactions, and
in Rozier's Journal. On this map and memoir, Mr. Maclure is about to
give a new edition. It is indeed the onlv account we yet have of the mineralogy or rather the geology of this part of America; and it is composed
by a gentleman who is perhaps the most travelled, the most experienced,
and probably the best informed geologist now living. Those who have
conversed much with Mr. Maclure know this; and it is a duty he owes to
society to furnish more pub] ic proofs of it. The remarks of a man who
has travelled with a particular view to mineralogy and geology, over
every part of Europe, as well as our own country, and who has spent
twenty years in the examination, not of systems, but of nature; not of
mountains like the Hartz, the Vosgebcrge, or the Alps, --- but of the
European chains of mountains in all their connexions; not in his study,
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but on the spot have a perceptible character of truth, ofraciness, of distinctness, that no closet speculation can arrive at. To the knowledge and
liberality of Mr. Maclure and Colonel Gibbs, the mineralogy of America is deeply indebted. To the munificence of Colonel Gibbs, the students in the eastern states owe every thing in this respect. We close our
observations on Professor Cleave land's work, with observing - I st. That
it is greatly to be lamented he did not wait a short time longer, to take advantage of the late very improved edition of Professor Jameson's mineralogy, in three volumes, greatly enlarged from the former edition used
by Professor Cleaveland. Had he done so, the book now under review,
would have rendered unnecessary, any foreign publication on the subject; but it certainly does not in its present state, supply the want of
Jameson's last work. 2. The foreign journals of France and England for
this year and a half, contain valuable matter which might have been
worth inserting. But we get these works so late in this country, that in all
probability, the professor had not the opportunity of seeing them in
time. We would take the liberty of suggesting, however, that it would be
useful if he were to keep collecting matter to be published three or four
years hence, as a supplement to the present volume: - to which we sincerely wish success; and believe it well deserves to succeed."

LATE NOTE
Benjamin Vaughan and his brother visited William PettyFitzmaurice at Bowood House, Calne, Somerset, England, in the
mid- l 770's not long after Joseph Priestley had discovered oxygen and during the time oxygen's significance was being debated. Evidently, Samuel Vaughan was friends with William
Petty-Fitzmaurice and arranged to have Priestley tutor the young
Vaughans in preparation for their applying to college as they
probably had been "home-schooled" in Jamaica and would need
supplementary instruction to pass their entrance examinations.
The nearby city of Bath had several scientific residents of
note including the astronomer, William Herschel. Priestley
probably introduced his pupils to Herschel during visits to Bath.
(Note Vaughans's letter to Herschel: May 13, 1805 (MSL).)
Vaughan studied at Cambridge University in the late l 770's.
When Vaughan attended the University of Edinburgh to receive
a medical degree, in the latest 1770's andJor earliest l 780's, he
certainly met with James Hutton ( 1726-1797). Playfair ( 1805)
said of Hutton: "He used also regularly to unbend himself with a
few friends, in the little society ... known by the name of the Oyster Club. This club met weekly; the original members of it were
Mr. [Adam] Smith [1723-1790, economist], Dr. [Joseph] Black
[ 1728-1799, chemist], and Dr. Hutton, and round them was soon
formed a knot of those who knew how to value the familiar and
social converse of these illustrious men. ... The conversation
was always free, often scientific, but never didactic or disputatious; and this club was much the resort of the strangers who visited Edinburgh ... " There can be no doubt that Vaughan attended
the Oyster Club and undoubtedly learned of Hutton's evolving
theories first hand.

Charles T. Jackson (June 21, 1805 - August 28, 1880) is
particularly well known as the first State Geologist of Maine.
Various editions of his reports are held by most Maine town libraries. In Jackson's case, time has not proven Brutus' speech
that: "The evil that men do lives after them, the good is oft interred with their bones ... " Actually, time has done much to glorify Jackson, at least in Maine. In 1988 and 1989, the Maine
Geological Survey issued the Studies in Maine Geology series
which commemorated 150 years of geologic investigation in
Maine since Jackson published his reports in 183 7-183 9.
Science historians are always cautioned about making
judgments from the lofty perch that 20-20 hindsight provides.
Historians prefer to use the word colorful rather than reprobate,
and Charles T. Jackson was apparently such a colorful fellow
that he is usually considered "fair game" by medical historians.
No full-length biography exists for Jackson, but much has been
written about him.

THE LIFE OF CHARLES THOMAS JACKSON
Woodworth (1897) came as close as anyone to summarizing Jackson's life. The following account should be considered
"friendly" as some of the observations seem to minimize several
of the controversial aspects of Jackson's conduct:
"Charles Thomas Jackson, the first state geologist of Maine,
Rhode Island, and New Hampshire, was born in Plymouth, Mass., June
21st 1805, the son of Charles Jackson, a merchant of that historic town
by the sea, and Lucy Cotton, his wife ...
Dr. Jackson's education and early training were of that liberalizing kind, gained in the attainment of medical lore, which has given to
American science so many well-known names. Before the period of the
professional schools, an opening to the career of an educated naturalist
and geologist was more largely through the study of medicine than by
any other means. Medicine alone required at that time an acquaintance
with laboratory methods in chemistry and an intimate knowledge of
physiology or natural history. He began the study of medicine under the
private tutorage of Ors. James Jackson and Walter Channing, who prepared him for entrance to the Harvard Medical school. He graduated as
doctor of medicine in the class of 1829, having received the Boylston
prize for a dissertation on Paruria Mellita.
The young physician had already manifested his predilection for
the inanimate world. It is stated that his interest in mineralogy was
aroused, while staying in Lancaster, Mass., by finding the crystals of
mac le or chiastolite, which there abound in the glacial drift. Even before
his graduation in medicine, he had in the summer of 1827 visited Nova

Charles T. Jackson, circa 1840 (from Merrill, 1906).

Scotia with his friend Francis Alger, forthe purpose of collecting minerals and making observations upon the geology of that province. He had
also, partly for the benefit of his health, tramped through New York and
New Jersey, with Baron Lederer, McClure [sic], Say, Lesueur, and
Troost, men whose acquaintance was apt to foster an interest in natural
history. In the summer following his graduation, again accompanied by
his friend Alger, Jackson went in a chartered vessel to Nova Scotia to
continue the examination they had already begun. The results of these
excursions formed his first published work.
Evidently with the intention of fitting himself for a high place in
the profession for which his tutors had prepared him, in the fall of 1829,
[Jackson] went to Europe. He studied medicine in the University of
France, attending lectures in the Ecole de Medicine, the College de
France, and the scientific lectures of the Sorbonne as well as those on
geology given by De Beaumont in the Ecole Royale des Mines. With
this distinguished geologist he fonned a friendship which lasted many
years.
In 1831 Jackson walked through a large part of southern Europe,
visiting the principal cities. His route took him through Switzerland,
Piedmont, Lombardy, Tyrol, Bavaria, and Austria. In Vienna he performed autopsies with Ors. John Fergus of Scotland and Johannes
Glaisner of Poland, on about two hundred patients who died of the chol-
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era in the hospitals of that city. Thence he went to Trieste, Venice,

He seems to have considered a numerical division of the groups of

Padua, Florence, Rome, and Naples, at which latter place he witnessed

strata preferable to 'any of those fanciful names' which took the place of
Werner's Transition series. 'It is evident,' he adds to this expression of

an eruption of Vesuvius. Going thence to Sicily, he ascended Etna, and
then made a study of the Lipari islands. While in France he had not ne-

his choice, 'that the names Cambrian and Silurian proposed for certain

glected to examine the volcanic district of Auvergne.

groups in England, will never be regarded in this country, as appropriate

Dr. Jackson returned to America in the same ship with [Samuel
F. B.] Morse, the patentee of the magnetic telegraph, to whom there is

terms for our rocks.' The old name was good enough for him, and so he
wrote, 'I therefore adhere to the name Transition as originally applied.'

some reason for believing Jackson gave important help in his experi-

Though primarily an investigator, Jackson was at the same time

ments. Once again in Boston, Jackson began the practice of medicine,

and in his own way a teacher. The introduction to his reports are brief

but finding his services in demand as a chemist and mineralogist, he
gradually and not against his inclination, entered upon a career in these

text-books of the science as he understood it. Even the pedagogical

pursuits. He is afterward said to have expressed some regret that he
spent so much time in the study of medicine.
The report on Nova Scotia had already given Dr. Jackson a name

question of the order of presentation of geologic phenomena is debated
with the reader, and in opposition to the prevalent practice of English
geologists of beginning with the phenomena ofto-day and going down-

as a geologist and mineralogist. The movement for geological surveys

ward in the rock history, he insists on the advantage of the ascending order, inasmuch as it sets forth the antecedent circumstances of each

which had led to good results in several of the sea-board states came in
due time to arouse public interest in the little known region of Maine ....

succeeding series of sediments and products of change ....
The Rhode Island report was not yet completed when Dr. Jackson

Jackson spent the years 183 7-1839 in this work. Without maps for
most of the area, other than those made by himself, he traversed the

was appointed state geologist of New Hampshire, Sept. 10th, 1839. By

country on lines intended to afford him an idea of the dominant features
in the topography and geology. His reports set forth the places he visited, the sections he studied, and the names of the owners of the quarries
and prospective mines whom he either discouraged or helped by his ad-

FIRST REPORT

vice as the circumstances seemed to him to warrant. We find him making a careful study of the intersection of dikes to determine their relative
ages, and entering upon generalizations with regard to the systems of intrusion. Everywhere he was on the outlook for some economic advantage which might accrue from his labors to the state, showing in this the

GEOLOGY

peculiar trait of the American geologist under the employ of the public.
Many details were recorded evidently for some future use, the author
not disdaining to present them because they did not lead up to some conclusion which it was his endeavor to maintain. 'Let us then' he states,
'carefully record all facts which we discover, and look confidently forward for some useful result.'
It was not without some exhortation that the people of Maine were
induced to continue the appropriations long enough to complete the cursory survey which Jackson planned to perform. Among other inducements, there were lectures on geology given before the legislature, of
which reports appeared in the Kennebec Journal for 1838 ....
Jackson had scarcely brought to a finish the survey of Maine
before he was engaged by a committee appointed by the legislature of
Rhode Island to undertake a geological and agricultural examination of
that state. Two thousand dollars were appropriated for the purpose of
defraying the costs. The contract was made in April, 1839, and on May
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25th 1840, the manuscript of his report was tendered for publication ....
It is clear from a perusal of this chapter that he was not an advocate
of biological methods in geology. His predilection for chemistry and
mineralogy manifestly made geology for him a mineralogical rather
than a stratigraphical science, and the peculiarly crystalline character of
the rocks of New England fostered this view of geology. 'It must be evi-

AUGUSTA:

dent,' he states, 'to any one conversant with modern geological works,

SMITH & ROBINSON, PRINTERS TO THE STATE.

that they are frequently very deficient in correct mineralogical descrip-

1837.

tions of the rocks, while great stress is laid upon the accidental fossils,
which they contain .... '

Title page from Jackson (1837a).
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the law which authorized this appointment, provision was made for one
assistant, 'who shall be a skillful analytical and experimental chemist.'
To this office J. D. Whitney was appointed in December, 1840, and
served in the laboratory that winter ....
The four years from 1839 to 1843 were given to this survey, the final report appearing in 1844. Annual reports were made, the form of
which is preserved in the final monograph .... The introductory chapter
is, like that of the Rhode Island report, interesting reading to the student
of American geology ... It appears also that Jackson in later years, as at
the time his field work was done, was not interested in questions of chronology.
With singular conservatism, he retains in bold type in the New
Hampshire report, the Wemerian 'Transition' groups as the best term in
his opinion for rocks denominated Cambrian and Silurian by Sedgewick and Murchison. Yet there is nothing of intolerance or a wish to
suppress their views. He gives their names place in the text and protests
against their use rather than refuses to employ them. He strengthens his
remarks 'that we must regard these terms as merely provisional; for we
cannot discover any relationship between rocks formed ages anterior to
the creation of man, and the tribes who in comparatively modem times,
happened to dwell upon the surface; nor can it fail to strike one as absurd, that the rocks forming a large proportion of this continent and that
of northern Europe should be called after the former inhabitants of a
small tract of country in England and Wales. We object,' he adds, 'to the
introduction of mere local names into general geology, and would prefer a numerical arrangement, when it can be generally agreed upon by
the scientific men of Europe and America. It will be better to adhere to
the old groups, primary, transition, secondary and tertiary, since these
are universally understood and convey with sufficient accuracy the
ideas of their arrangement, while each group may be subdivided at
pleasure, into as many strata as contain peculiar fossils.' ...
In not one of the three New England states on which he by priority
of his surveys had the privilege of placing rock names of his own
choosing did he leave a local designation or fasten a system of stratigraphy differing from that previously known. His reason for not applying
rock names seems to have depended more upon his ideal of a geological
nomenclature than upon doubt in regard to the identity of important
groups. It is somewhat remarkable to note him working in this manner,
refraining at every step from a practice, which his contemporaries west
and south of the Hudson were following, mainly with success in New
York state. But conditions differed vastly on the opposite sides of this
river. There was little incentive in Jackson's environment to make out a
time scale for the rocks. The gnarled and topsy-turvy stratigraphy of
eastern Massachusetts may afford a birth-place for a James Hall, but it
will not rear him. He must be transplanted while young and impressionable to a region of more orderly rocks than that of Hingham. Jackson's
mind responded to a terrane in which chemical, mineralogical, and
structural questions predominate over the clearer facts of vertical succession, as presented west of the Taconic range.
In view of the complexity of New England geology and of the
time at his disposal for the elucidation of the intricate problems of geological succession which have since come to light in this field, it must be
admitted that the course pursued by Dr. Jackson in these state surveys
was on the the whole wisely chosen. To have attempted to make out a

standard section with local names in accordance with the plan pursued
in the neighboring states of New York and Pennsylvania at this time or a
little later would have proved disastrous. It was in a later period and in
other minds that there grew up in this region as akin to stratification, a
classification of rocks whose ruins have hardly yet been cleared away in
the search for the true order of events in this field. Jackson in New
Hampshire as in the other states studied by him was seemingly content
with setting forth the economic facts of his discoveries, and on the
whole the task of the modern geologist in New England is made the easier by Jackson having denied himself the Edenic privilege of giving
names to things ....
Though a laboratory habitue, Jackson was particularly at this period an active field worker, and allowed no trifling barrier to stand in the
way of his field inquiries. It was in the progress of the New Hampshire
survey that he dove to the bottom of a pond to find beneath the mud a deposit of iron ore whose presence was suspected there ....
In 1847, Jackson was appointed U.S. Geologist to report upon the
public lands in the Lake Superior region. After spending two field seasons in this work, he resigned, for reasons best known to himself and the
then unfriendly authorities in Washington ....
His work in mineralogy was of a character to link his name in one
way or another with several minerals. Masonite which he named and described in the Rhode Island report is regarded by Dana as an impure substance and is referred to ch loritoid. It was rather his own fault than
professor Whitney's that Jackson's name is not borne by one of the Lake
Superior minerals. Jacksonite was proposed by Whitney for a supposed
hydrous prehnite from Keweenaw Pt. and Isle Royale. Dr. Jackson, with
his accustomed method of procedure in such cases subjected this mineral to analysis and found that it was lacking in the requirement of water,
a conclusion with which Dana concurred.
Jackson appears to have been the first to observe the occurrence of
tellurium and selenium in America. He was also the first to report
amazon-stone [1861]. His geological inquiries led him into the field of
mineral genesis, and we find him boldly demanding a deepseated origin
for substances then thought by many to be due to the selective action of
organic life. Phosphate of lime, he argued, is not necessarily of organic
origin, since it is found in igneous dikes. For the same reason he concludes that phosphorus is an element in the interior of the globe ....
Dr. Jackson did not always push his theories of geological phenomena to the fullness of conclusion and statement which would enable
us at the present day fully to understand them. He had too many irons in
the fire to do as he would with all of them. Here and there, as in the
chance remarks of many of the older geologists, we find the germs of
theories which have been since been prominently advocated .... He
pointed out a criterion for distinguishing ice-borne from watertransported detritus ...
Although an advocate of deformation of the crust by the agency of
internal heat, he put forth the idea which in its thoroughly qualified form
we know as the doctrine of isostasy ....
He did not regard water of crystallization in igneous rocks as
proof of their original sedimentary condition ....
In the public garden at Boston is a statue erected to the discoverer
of the use of ether as an anaesthetic in surgery; but no name is inscribed
thereon. That blank marble tells nothing of the mental anguish and of the
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closing days of the rival claimants for the honor which the distinguished
author of the Pentagonal Network unqualifiedly gives to his friend Jackson ....
The controversies in which he became involved brought out his
fighting qualities. 'He was a man,' states Dr. Bartol, 'whose self-respect
did not allow him to waive his own claim and of course his attitude could
not please those who were inclined to reduce them to the lowest point."'

Woodworth ( 1897) presented a comprehensive bibliography of
Jackson including many informal contributions as well as a list
of nine biographical sketches.

JACKSON AS MAINE ST ATE GEOLOGIST
During the time when state natural history and geologic
surveys were in their infancy, Maine joined forces with Massachusetts, to scientifically explore and evaluate the natural resources of Maine and the "public lands" which they jointly held.
(Maine was split off from Massachusetts and admitted as a state
as part of the Missouri Compromise of 1820: Missouri was a
"slave" state and Maine was a "free" state.)
On March 21, 1836, an act was approved to organize a state
survey:
"Resolved: That the governor, with the advice of the council, is
hereby authorized to employ some suitable person or persons to make a
geological survey of any lands in Maine, where such survey, together
with the various observations which the surveyors will have opportunity to make, will probably lead to a more accurate knowledge of the
worth of the public domain" (Merrill, 1920).

Charles T. Jackson, M.D. (1837a,b) was made State of
Maine geologist on July 18, 1836. The state surveys previous to
the Maine surveys were carried out without paid salaries. The
first completed geological survey of an entire state was accomplished by Edward Hitchcock (1833, 1835). Hitchcock ( 1818)
had begun studies of Massachusetts' geology and the legislature,
recognizing his efforts, appropriated monies to be spent in the
course of a "survey" by him. The survey was a natural history
survey and Hitchcock was in charge of the geological portion as
well as leader of the surveys in general. The cost of the Massachusetts survey was $2,030.00. Denison Olmsted ( 1824, 1825)
and Elisha Mitchell (1827, 1829) published reports on parts of
North Carolina for which only the expenses of the survey were
paid from a grant of the state ofNorth Carolina at the rate of$250
per annum. Numerous other state geological and natural history
surveys were begun before Maine's. See Merrill (1906) for an
excellent history of early American geology as well as Merrill
(1920, 1924) and Hayes (1911).
Jackson began work in 1836 and published his first results
in l 837(a,b ). The reason for the need of a Maine survey given in
the various legislative resolutions was to discover the true natural wealth of the state for the good of industry and her citizenry.
There were numerous calls for a natural resource survey in the
popular press of Maine, particularly in Ezekiel Holmes' Maine
Farrne1; and so the time was ripe. (The probability exists that
several unwritten concerns would be met by a geological survey.
Tensions were mounting between the United States and Great
B1itain as to the exact location of the boundary of the U. S. with
Canada. A non-cartographical, geological survey, if announced,

Once the decision was made to have a survey, funds had to be appropriated and this was done seven days later.
"Resolved: That the board of improvements cause a geological
survey of this state to be made as soon as circumstances will admit, commencing in the early part of next summer, and they are hereby empowered to appoint and contract with some suitable person or persons to
perform the same.
Resolved: That it is with pleasure we learn of the intention of
Massachusetts to join us in prosecuting so much of said survey as shall
pertain to the public lands; that we cordially embrace the opportunity of
cooperating with her in this design; and that the board of improvements
are hereby directed to take such measures as may be necessary to effect
this portion of the contemplated survey.
Resolved: That the person who shall be employed to make the
geological survey, shall be required to select three complete suites of
specimens of all of the rocks and minerals of Maine and deposit one of
them in the public buildings as the property of the state and also one in
each college of the state.
Resolved: That the sum of SS,000 be appropriated from the
treasury, subject to the discretion of the board of internal improvements,
and to be expended by them in carrying on said geological survey"
(Merrill, 1920).
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might be viewed as a friendlier geshtre than a potentially more
provocative, unilateral boundary survey, but the effort would
still provide enough information for any contingency.) Even the
choice of Jackson appears to have been politically motivated as
he had just published a geological survey of Nova Scotia along
with the mineralogist Francis Alger (Jackson and Alger, 1832).
Jackson ( l 837a) stated that he had worked in Maine before being
chosen as state geologist: "During my excursions in the summer
of 1835, I had an opportunity of learning what questions were
here to be decided, and consequently was enabled to economize
time, by proceeding at once to the localities." (Alger named several mineral species and wrote several mineralogical books before he retired as a country gentleman at a relatively young age.)

JACKSON'S FIRST REPORT
ON THE GEOLOGY OF MAINE
The introduction of the 1837(a) report begins with an apologia of geology and its application to agriculture:
"In order to avail himself to the utmost of the capabilities of the
soil, the practical farmer should understand its nature, as taught by the
geologists and chemists. Then, instead of exhausting his soil, he would
continually add to its fertilizing properties. One of the chief reasons why
farmers distrust what they call 'book learning' as contrasted with actual
experience, is found in the fact, that they do not understand the principles, on which the amelioration of the soil depends. If, for instance, they
read in books or newspapers that lignite, containing iron pyrites, sulphate of iron, or copperas, is used in certain agricultural districts in Belgium for the purpose of improving a soil, and that great fertility is
produced by it, they do not stop to consider the principles on which it
acts in that country, and the nature of the soil on which it produces such
favorable results. but proceed at once to the trial on their own farms,
where the soil, being of a different nature, is, perhaps, rendered totally
barren by the very substance that produced fertility in another country.
Now in the instance which I have mentioned. which is the result of actual observation, the cause of the difference in the two cases is simply
this. In Belgium, where the decomposing pyrites acts so favorably, in
the production of wheat and other crops of grain, the soil is composed in
a great measure of calcareous marl, which, containing carbonate of
lime, exerts a chemical action on the sulphate of iron. An exchange of
clements taking place, sulphate of Iime, or gypsum, is formed, which is
a powerful stimulant to vegetation; while sulphate of iron, or copperas,
is a most noxious poison to plants, and when put upon a sandy, or clay
and sand soil, destroys by its action the delicate plants, as they begin to
put forth.
I have spoken of a few of the ordinary uses of Geology, by which
it appears that many of the arts and manufactures are benefitted, and human wants supplied. There are, however, higher and nobler uses appertaining to this science. It opens to us the great book of nature, where we
may read the eternal truths of creation, those 'sermons in stones' which
were written by the finger of the A !mighty, and which bear indisputable
proofs of his wisdom, goodness, power, and omnipresence."

Meffill ( 1924) indicated of Jackson's published surveys:
"These volumes, while recording a large number of disconnected observations, contain nothing of striking interest or importance. They are devoted also largely to economic questions. It
must be remembered, however, that the country at that time was
largely a wilderness, without rail or caffiage roads, and many of
his joumies were made by canoes on streams and lakes, where
exposures were few and far between." While Meffill ( 1924 ), a
native of Auburn,
said that the first Maine report by Jackson contained comparatively few useful observations and suggested his years of "observations" seem to have been little more
than a vacation at taxpayer's expense, Jackson was comparatively inexperienced, despite his Nova Scotia report, and fared
much better in his Rhode Island and New Hampshire surveys surveys of much smaller states. (Hineline ( 1987) generously
suggested that Jackson began making geologic coffelations
along the lines of Roderick Murchison and Adam Sedgwick of
England, although Jackson explicitly eschewed such a policy
(Woodworth, 1897). Hineline acknowledged that the observations were mostly lacking in interpretation. Aldrich ( 1981) favorably reviewed Jackson's New England surveys and suggested
that Jackson's style of writing was pioneering, logically presented for its intended audience, and matured with experience.)
Jackson's surveys were favorably reviewed by Silliman and Silliman ( 1839), who were seldom critical of anyone. They also
supplied some explanations, or indications, of the significance of
Jackson's generally uninterpreted observations.
The 1837(a) report was essentially a diary of where he
went, the sights he saw, and how he negotiated with the natives to
continue his explorations. It contained a number of chapters: Introductory Remarks, Plan of the Survey, Topographical Geology, Economical Geology, Appendix, Explanation of
Geological Terms, and List of Plates Accompanying this Report.
In the Plan of the Sun;ey, Jackson wrote:
"In order to take a comprehensive view of the Geology of the
State, it became necessary to lay down some regular plan, according to
which the observations should be distinctly noted. For this purpose, I
thought it would be most expedient, first to examine the coast, where the
action of the sea had laid bare the rocks so that their structure and superposition could be clearly ascertained.
The frequent and deep indentations of the coast offered us many
advantages, by exhibiting natural sections of the rocks, of which the
promontories are formed. Knowing from former observations, that the
general direction of strata is N. E. and S. W. I found that the coast section
would give me the extent of most of the strata in a longitudinal direction,
while the indentations, bays and mouths of rivers gave those of a transverse order. I was anxious to divide the State as far as practicable, into
squares, so as to intersect every rock on which it is based, and explore
the different beds and veins of metallic ores as they presented themselves to view. This plan has been followed and advantage was taken of
the river courses to obtain the most perfect views of the strata.
The first great object of the survey was to ascertain the geological
boundaries of the State. This was effected as follows - The sea-board
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from Lubec to Thomaston was carefully examined, so as to determine
the nature and position of the different rocks. Then the St. Croix was explored, and the line followed onward to Houlton. From that place we
proceeded to the St. John river, and pursuing its western bank, we obtained a section of the strata, which cross the public lands, and crop out
along the course of that river. At the Grand Falls we took canoes and examined the rocks and soils to the Madawaska river. By following this
plan, it will be seen on inspecting the map, that we have made a reconnoissance [sic.] of two sides of a very large square, forming the eastern,
and northern boundaries of the State. Besides this we have made a great
number of minute surveys of important localities.
Last year I explored a portion of the State from Portland to Lubec,
and those observations are now added to the map, as are also my researches up the Penobscot to Williamsburg.

It will be seen at a glance, that a great extent of country has been
traversed by us, while on the survey, and the observations collected will
serve as a key to the Geology of the State. In exploring so wide an extent
of country, it is probable that some omissions must have taken place,
and errors may be found in the boundaries of the rock formations. These
must be added, and corrected in subsequent researches, as we proceed
with the work.
In addition to my geological duties, I thought it might be interesting to ascertain, by barometrical measurement, the elevation of some of
the remarkable mountains, and have succeeded in two instances, which
will be found recorded in the Report."

The "great number of minute surveys" are of interest to the
collector more than the geologist, with a few exceptions, but
Jackson's traverses through the state and innumerable "bare observations" have allowed geological writers the opportunity to
cite Jackson as their earliest reference, if only to be able to say
that they haven't missed any of the early regionally significant
literature. One observation is of particular interest (Jackson,
1837a):
"The whole coast, from Indian Town to Robbinston, consists of
strata of red sandstone, intersected by numerous dykes or veins of
greenstone trap, which exhibit, in every locality, its remarkable action
on the rock, which it intersects, converting portions of the sandstone
into a breccia or trap tu ff, forming amygdaloid, and converting the sandstone, frequently, into complete scoriae. In the amygdaloid are found
numerous nodules of calcareous spar, coated, on their external surface,
with a layer of bright green chlorite, geodes of agate, containing crystals
of amethyste quartz, apophyllite, analcime and various other infiltrated
minerals, specimens of which are deposited in the collection made for
the State."

The contact action of the injection and heat of the trap is perhaps
overextended and the areal distribution of amethyst and apophyllite is as well. Specimens of the Lubec area apophyllite are
unknown today. (Jackson supposed coal might occur interbedded with the sandstone of this area as it did across the border in
New Brunswick.)
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Jackson ( 18 37 a) reported the history and workings of the
Lubec Lead mines in Lubec. He also made reports of interest to
modern collectors concerning the Thomaston Lime quarries; the
Phippsburg grossular and "axinite" ( = clinozoisite) locality; the
Williamsburg slate quarries; and the supposed Albion gold. The
Economical Geology chapter contained some of the first published chemical analyses of Maine minerals. This report was
worded to suggest that the second survey would be the one which
would be capable ofrevealing the wealth of the state. The Maine
survey was continued through the 1838 and 1839 field seasons
with reduced funding. In 183 7 the appropriation was $3 000 for
the survey and $1000 for salaries while the salaries were set at
$1500 in 1838 (Merrill, 1920).
In contrast to the Maine surveys, the earlier Jackson and
Alger ( 1832) Nova Scotia report was a very creditable and scientifically relevant document, but dealt with much clearer geological situations. They drew a map showing the distribution of rock
types and discussed the geologic history of part of Nova Scotia
considering detailed evidence in the pursuit of constructing that
history.
The second Maine geological survey report ( l 838a) suggested the urgency of Jackson's "mission" to discover the origin
of the Saint Croix River. The so-called "bloodless Aroostook
war" with Great Britain involved the boundary dispute between
Canada and the United States. The vagueness of the boundary set
by the Treaty of Paris of 1783 resulted in conflicting land claims
over a fifty year period. Jackson's job, if we can read between the
lines, was to determine the position and drainage pattern of the
origin of the Saint Croix and secondary rivers of the area. The
boundary between the U.S. and Canada had been agreed to be the
river which separated the Atlantic watershed from the watershed
which drained into the Saint Lawrence River. (Benjamin
Vaughan had prepared documents, begining in 1828, at the request of John Quincy Adams, recounting his memories of the intentions concerning the boundary location set by the Treaty of
Paris (Marvin, 1979). It is also noteworthy that Elijah L. Hamlin,
acting as land agent for the State of Maine, appointed his friend,
Ezekiel Holmes, to explore Aroostook County in 1838 and Holmes' report was published in 1838. Parker Cleaveland served on
the committee concerning the northeastern boundary question.)
Jackson was expected, or took it upon himself, to also determine convenient routes for troop movements in the event of
war. (Jackson was not part of any true topographical or cartographical surveys. However, he did make, direct, or acquire a
few international boundary observations: e. g. "The Megalloway, (according to the experienced hunter on those waters, Mr.
Miner Hilliard, of Colebrook, N. H.,) rises much farther north
than has been commonly represented, for he has followed it, in
his course around the Camel's Rump Mountain, and ten or eleven
miles farther than its sources are laid down upon [Moses] Greenleaf s map, which represents our boundary much too far south of
the true line of the treaty of 1783.'' Dr. Samuel Stephenson was
an assistant to Jackson and included his separate report on the
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Magalloway River in the body of Jackson's ( 1839) report. Jackson ( 1839) noted: "It is certainly of great importance to the peace
of the country, the whole northern and eastern boundary of
Maine should be forthwith accurately surveyed and permanently
marked by proper monuments, and I trust that so important a national question as the territorial limits ofone of the states of this
great and glorious Union, will not be allowed to remain unknown
and undefined." The problem of the actual boundary location
was a longstanding concern and the emphasis of Stephenson and
Jackson probably did not materially accelerate the decisions
concerning action, especially as Stephenson injured his ankle
and did not actually go to the source. (His survey is cited neither
by Gallatin ( 1843) nor by Burrage ( 1919).) The "war" was eventually settled by the Webster-Ashburton treaty in 1842. Jointly
claimed territory was split with slightly more than half going to
the U. S. (Maine) along with Canadian territory added to New
York and with concessions of American use of the Saint John
River in Canada.
The 183 8( a) report contained detailed mineralogical observations, sometimes of areas Jackson had already explored: Blue
Hill, Bowdoinham, Brunswick, Deer Isle, Lubec, Paris, Parsonsfield, and Phippsburg, as well as incidental reports from towns
which were later to become well-known for their minerals.
Some of his research involved efforts in locating commercial quantities of coal in Maine. One of the reasons for finding
coal was to provide fuel to exploit the many bog-iron deposits
Jackson found in abundance in his surveys. It appears that many
people believed large coal deposits existed because of his reports, even though the "coal" reported was barely more than thin
carbonized layers. He reported bituminous coal from Limerick
and anthracite from North Haven. However, Jackson wrote
ambivalently about coal. He kept demonstrating the absence of
coal in the "primary" and "transitional" rocks, but held out the
hope of finding extensive deposits. The search and discussion
concerning coal may have been one of the contributing factors
that caused the Maine legislature to continue funding the survey.
There were numerous hints in Jackson's reports that the next report or the "final" report would pull together the results of the investigations, but the surveys were not continued beyond three
years. Jackson did take every opportunity to debunk coal reports,
but by so doing may have suggested the notion that only a greater
search was required to find "true" coal deposits. He suggested as
much in his report (183 7a). Of Blue Hill he said: "On the opposite shore we examined a locality, where it was forn1erly supposed that a coal mine existed. The rocks are granite, and the
mineral mistaken for coal is the radiated black tourmaline, or
schorl." (The last serious search for commercially abundant
Maine coal appears to be that by Smith and White ( 1905 ). )
The last Maine report of Jackson's ( 1839) was not intended
as the final report, although it was the largest. Probably, the
survey was not continued because the legislature felt that the
state had been adequately traversed and Massachusetts' financial
support did not continue after the second report. A summary
would have been redundant. The lack of a "final" report meant

that no geologic map was published. It has been speculated that
such a map exists, perhaps in a sleepy library or a "closet" mapcollector's collection. The third survey concentrated on the interior of the state. This third report is replete with meteorological
observations, determinations of elevation, notices of limestone
beds, agricultural interviews, and vagaries of the journey. Geological observations, although diluted by other concerns are not
absent. In the era previous to the Glacial Theory, many geologists began to comment on the Diluvial Current. This current
was supposed to be a rush of waters which resulted in conspicuous and numerous markings on the surface of the earth as well as
the transportation of large and small erratic boulders (drift). As
the Diluvial Current supported the notion of a universal flood,
Christian geologists attached great significance to the sedimentary deposits which they discovered. Jackson ( 1839) observed:
"The masses [of rock] included in the matrix, were found on
French's mountain, at the elevation of 849 feet above Sandy River. On
examining this hill, which is composed of mica slate, there are observed
an infinity of deeply worn diluvial furrows, which run N. 50° W.,
S. 50° E., and all point directly to Saddleback mountain. The loose boulders on the hill are chiefly granite, although a different rock from that on
which they now repose.
Here then we have several remarkable phenomena. First, the occurrence of diluvial markings, which do not coincide with the direction
formerly noted, as the general bearing. Secondly, the occurrence of extremely heavy masses of iron ore of foreign origin [Jim Pond Formation?], and granite rocks also erratic, poised upon the summit of an
insulated hill. The questions that naturally arise are, first - how came
these scratches on the surface of the ledge? And secondly- why, if they
owe their origin to causes I have formerly assigned, do they vary in their
course?
The answer to the first question, has long since been given, viz:
that every portion of Maine bears ample testimony to the fact, that a
great rush of waters has in former times, since the consolidation of all
the rocks, and since the deposition of the tertiary clays, been poured
over the surface of the earth, and has transported by its power large
masses of rocks far from their parent ledges, and deposited them in distant regions; and that as they passed along, they wore deep grooves in
the rocks over which they travelled. This conclusion, no man of common sense will deny, after exploring the mountains of Maine - for the
characters are too legible and too universal to be slighted or misunderstood.
Secondly, this apparent anomaly in the direction of the diluvial
scratches, is a most striking and wonderful confirmation of the theory
which we have enunciated; because the shape of the country, as is evident to any observer, would have caused the precise deflection observed
in this case; for Mt. Abraham arrested the current on the north and
turned it into Sandy River valley on the west, from which deflection it
struck against the Mt. Saddleback range, continued to Mt. Blue, and by
Saddleback was reflected, precisely according to the well known laws
of physics, towards French's Mountain; and thus the marks coincide
with the direction of the two forces. It moreover proves incontestably
that the current did not set in from the S. E., for the course would have
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been at right angles with the present markings. The nature of the accompanying boulders, also proves the current to have come in from above
Saddleback Mountain. Hence ifthe marks are diluvial, and the boulders
were brought along by the aqueous current, it is evident that the magnetic iron ore could have been brought thither by the same power. The
immense weight and density of the ore, particularly the latter, is the
greatest difficulty; but the masses shew too evidently that they have
been worn, to leave a doubt that their gravity struggled powerfully
against the current ....
Subsequent to the epochs I have spoken, we find that another
scene of violence disturbed the tranquility of the great deep, and the
northern ocean was hurled, with its seas of ice, over the land, sweeping
the loose materials from the very mountain tops, and depositing them
far south of their former resting places - while the grooves, scratches,
and water marks upon the surface of the fixed ledges, shew the direction
in which the current passed. By such a flood, (proofs of which are nearly
universal in Maine, as elsewhere,) the soils were transported and comingled, so that we rarely find a soil similar to the rocks beneath it, but identical with that derived from other rocks, which occur to the north and
northwest."

The 1839 report also contained the catalogue of specimens collected during the surveys. Although the texts of Jackson's reports
indicate that he collected at Mt. Mica in 1837 and 1838, only the
1837 visit was specifically noted (1838a) as a collecting visit.
Jackson went on to study New Hampshire (Jackson, 1841, 1844)
and Michigan (Jackson, 1849). His survey of Rhode Island was
published in 1840.

JACKSON'S CLAIMS AND THE ETHER
CONTROVERSY
Considerable controversy sunounds Jackson as a personality. He claimed the original idea for the telegraph and accused
Samuel Morse of having stolen the idea from him during their
voyage together on the transatlantic ship Sul~}·, during which
voyage they were engaged in numerous conversations concerning electromagnetic effects. Jackson also claimed priority for the
invention of gun cotton after the publication of the invention by
Schoenheim in 1836, A third claim of priority, that of the invention of ether anesthetics (against the claim of his student and onetime boarder in his home, William Morton), was partly adjudged
by the Academy of Arts and Sciences of France and resulted in a
2500 franc prize to Jackson "for his observations and experiments." A special medal was struck on his behalf. M011on received a similar cash prize and a standard prize medal "for
having introduced this method into surgical practice according
to the instructions of M. Jackson" (National Cyclopaedia of
American Biography, 1893 ). Jackson and Morton were awarded
a patent in 1846 which was worded to suggest that they were
amiable co-inventors of sulphureted ether anesthesia. (Both
Jackson and Morton recognized the discovery of ether anesthesia as an eternally important scientific discovery, which could
also make them both rich. They both attempted to hide the
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chemical contents of their invention by calling it by the name
"Letheon" and by putting perfume in it to prevent the discovery
that their product was a simple compound [Boland, 1950]).
However, Jackson and Morton fought for years over exclusive
recognition for the discovery. Boland ( 1950) suggested that
Jackson could have stolen the idea from Crawford Long, as Long
had succeeded in performing "painless" operations using sulphureted ether one month (March 30, 1832) after Jackson's
vague claim of having worked "sometime in February, 1832."
Substantiation of Long's claim would lend credence to Morton's
having learned of the technique and actually having stolen it
from Jackson. Boland ( 1950) devoted a fair amount of text to
suppose that Jackson had visited the Georgia gold mines as a visiting or consulting geologist and had passed through Long's town
and learned of the discovery then. Numerous volumes have been
written concerning this very important invention (e.g. Ludovici,
1961 ). Ludovici's account cannot be considered completely objective given the invective he employs. Jackson was in all likelihood an egotist who made some unfavorable impressions on
those who met him. He was, however, several times decorated
by scientific societies, and he was an officer in the Boston Society of Natural History from 1833-1874 with an unbroken service
record until about 1872.

FIRED FROM THE LAKE SUPERIOR SURVEY
Jackson was fired from the Lake Superior survey in 1849
and commanded to publish "his" report of the geology that he
had that far observed and mapped. In 1850, the anonymously
credited pamphlet Fllll Exposltre of the Conduct of Charles T
Jackson, leading to His Discharge From Government Service,

John W. Foster (from Merrill, 1906).
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era was mediocre at best and present day mineralogists rarely
cite "early" analyses unless they fortuitously agree with modem
results. In 1845 (abstracted also in Silliman et al., 1846), Jackson
reported the analyses of cancrinite and nepheline from
Litchfield, Maine. Not only are the analyses different from what
we would now accept, but the descriptions of the samples are: the
cancrinite is "deep azure blue color" and the nepheline "occurs
occasionally in six-sided prisms of a lemon or sulphur yellow
color." Cancrinite was such a new species at the time, it might be
assumed that confusion occurred and that the blue mineral was
sodalite and the yellow material was, in fact, cancrinite - especially since the analyses would agree better. The analysis of cancrinite is discussed in the descriptive mineralogy section of King
and Foord (1994 ).
Jackson's references to species discoveries from his Maine
surveys cannot be easily researched. Unsupervised workmen,
who were transfening his collection from the old Statehouse, put
the unnumbered minerals and rocks in boxes along with their labels in a jumble (Menill, 1920). Jackson ( l 838b) reported the
magnitude of the first year's collection:
Josiah D. Whitney (from Merrill, 1906).

and Justice to Messrs. Foster and Whitney, U. S. Geologists appeared, apparently as a result of charges filed by Jackson's field
assistants, Josiah Dwight Whitney and John Wells Foster. The
pamphlet indicated that Jackson was so possessed by his ether
claim that he rarely attended to his duties as geologist. He was
accused of having actually worked only two weeks in the two
years of the survey's activity. He was accused of having spent his
time in drinking alcohol, reading "cheap novels," and discussing
his discovery of ether anesthesia with all who would listen. It
was alleged that the short time he actually did venture out into the
field was spent visiting already active mines and collecting
specimens for his personal collection. Jackson claimed the failure ofhis survey was the result of the incompetence of Foster and
Whitney and attempted to claim sole possession of the geologic
work accomplished by them. Whitney and Foster were placed in
charge of the rest of the survey and published their results in a series of books and papers from 1850-1851. (The falling out between these geologists seems precipitous as Whitney ( 1848)
named the now discredited species jacksonite from the Lake Superior region.) (White ( 1968) wrote about "The intermittent and
fierce attack of Josiah Whitney and William H. Brewer upon
their fellow scientist, Benjamin Silliman, Jr." Certainly, the
Whitney - Jackson conflict would have been "fierce" as well,
given the strength of their personalities.) The "Full Exposure"
pamphlet is a remarkable condemnation of Jackson.

"I have collected, to illustrate the geology of Maine, about seventy large boxes of excellent specimens of rocks and minerals, all of
which, with their localities, were labeled on the spot, the moment they
were taken, - each assistant being supplied with a bottle of softened gum
tragacanth and paper for the purpose. These are abundant proofs collected, demonstrating the valuable mineral resources of the state."

JACKSON: THE "BEST CHEMIST IN BOSTON"
In several articles Jackson was cited as being a highly
skilled mineral analyst and in one instance is called, "the best
chemist in Boston." The quality of chemical analyses during this

Charles T. Jackson, circa 1865 (courtesy Curt Joseph).
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The few salvageable specimens from the Statehouse collection were transferred to Colby College about 1889, because it
was felt that a scientific institution might better curate the specimens than a state institution (Merrill, 1920). A small subcollection of Jackson's survey remained at Bowdoin College
(Nehemiah Cleaveland, 1873). Jackson's personal collection
was integrated into the Boston Museum of Science collection,
but only several specimens remain.
Jackson's extensive bibliography of about 400 articles
(Woodworth, 1897) suggests that he did make some contribu-
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tions to science. Jackson's neurotic pursuit of credit for his discoveries has been suggested as evidence of his deteriorating
mental state. The anonymous 1851 pamphlet cited previously
contains the accusation that he sometimes behaved as though he
were insane, and in the year 1873 he was, indeed, declared legally insane and he was committed to an asylum where he died in
1880. (See also Gifford, 1973; Elliott, 1979; and Maine Mining
Journal, September 3, 1880.)
No unpublished manuscript material concerning Jackson's
mineralogical work has been located.

Mount Mica: The Beginnings of Maine Mineral Production
There is such a strong mystique about Maine tourmaline
and the Mount Mica quarry that a few words should be written
about the historical perspective of the discovery of colored tourmalines in America. One of Parker Cleaveland's correspondents,
David Hunt of Northampton, Massachusetts (August 21, 1812;
BCL), indicated collector mining for tourmaline in
Massachusetts:
"Our friend Col. Gibbs & myself have at last blasted the interesting Tourmaline rock at Chesterfield C0 . Hampshire & have obtained
the Red, Green & Blue in large quantities- the Col. has taken all excepting a few good specimens I reserved for my friends- I transmitted
I 05ibs of the Goshen & Chesterfield rocks to Boston for him- if you
wish me to forward you specimens of the red & green tourmaline, you'I
[sic] write me so soon as is convenient."

From the above letter, it is evident that there were at least two locations in Massachusetts which were known to produce elbaite
previous to the Mount Mica quarry, Paris. (Elbaite, as a name,
was not used until 1913 and earlier workers used the names rubellite, indicolite, colored or lithia tourmaline, etc. to distinguish
this mineral from common black tourmaline.) The distinction
can be made that the Mount Mica quarry produced noticeable
amounts of gem tourmaline and Chesterfield and Goshen did
not. A brief history of Chesterfield tommaline mining was provided by King and Teixeira ( 1992, 1993 ).

EZEKIEL HOLMES
Ezekiel Holmes and Elijah Hamlin discovered the tourmaline locality at Mount Mica in 1820. Most reports emphasize the
fame of Elijah Hamlin. One of his sons, Augustus Choate (pronounced to rhyme with boat) Hamlin, successfully operated the
mine and wrote its history, and one nephew, Hannibal, served as
vice-president under Abraham Lincoln. However, Ezekiel Holmes was more directly important than Elijah in Maine's general
history. In 1824, Holmes received his M.D. from Bowdoin College in Brunswick, Maine and he was appointed first teacher of
geology at Colby College in Waterville, Maine (Gifford, 1978).
He also founded and edited the influential newspaper, Maine
Fanne1: for many years. In 1861, Holmes led the second Maine
geological and natural history survey and was its co-leader in
1862 along with Charles Hitchcock. He was also one of the
founders of the University of Maine (Hauck, 1954; Smith,
1979). Holmes Hall, an early building of the Maine Agricultural
Experiment Station on the University of Maine campus was built

Ezekiel Holmes (from Day, 1968).

at Orono in 1888. Ezekiel Holmes is sometimes known as
"Father of Maine Agriculture." References to Elijah Hamlin's
continued interest in mineralogy and geology are few and it
seems that Holmes was much more important in the discovery of
Mount Mica tourmalines than his friend Hamlin. Sturtevant
( 1948) and Day ( 1968) wrote extensive biographies of Holmes
and indicated some of his mineralogical and geological instincts.

THE DISCOVERY OF MOUNT MICA
The opening lines of Augustus Hamlin's ( 1895) Histo1y of
Mount Mica have been quoted so often that they are nearly part
of the public domain of knowledge. The two friends, Holmes and
Hamlin, were out walking late one day when they found a ledge
where a tree had recently been uprooted with several loose crystals in the soil under the roots. They collected the unfamiliar
specimens and were prevented from returning the next day due
to a heavy snowfall that occurred during the intervening night.
Collecting had to wait for the spring thaw which occurred in
1821. Sturtevant ( 1948) suggested that the discovery could not
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braces nearly, if not entirely, the whole family of the tourmaline. The
country around here, elsewhere, seems to be peculiarly rich in minerals."

The letter does not contravene the assertions by Hamlin ( 1873,
1895) that Mount Mica was discovered in 1820. The statement:
" ... and until within a year, there has never been any examination
made of its minerals," does not a priori mean that 1821 was the
discovery year. The rest of the sentence, " ... and the only search
that has been made within this time, has mostly richly rewarded
the labour," probably does not refer to the labor of reaching down
to pick up a few loose crystals in dirt. Additionally, "a student in
medicine at this place" actually referred to Holmes' internship
with his uncle in Paris, who was also a physician, at the time of
Hamlin's letter, rather than Holmes' having already graduated at
the time of their discovery of crystals in the soil under an uprooted tree. The letter could also be used as evidence suggesting
that Ezekiel Holmes discovered Mount Mica. Benjamin Silliman prefixed Elijah Hamlin's ( 1826) account:

Elijah Livermore Hamlin, circa 1840-1845
(photograph of a daguerreotype, courtesy I. Philip Scalisi).

have occurred in 1820 for several reasons. The first reason was
that Holmes and Hamlin were attending college in Rhode Island
and, as attendance was mandatory, they could not have been in
Paris. However, the winter/Christmas break provided ample opportunity to be at Mount Mica, and an open winter to late December would have set the stage for discovery.
The second reason offered by Sturtevant was the citation of
a letter from Hamlin, published in 1826, in the American Journal
o_f Science:
" *Extract of a letter to the Editor, from Elijah L Hamlin, dated,
Paris, Maine, Nm·. 20. 1822
Dear Sir,

I herewith transmit to you, by the hands of Hon. Enoch Lincoln, a
small package of minerals, and am in hopes that I may soon have an opportunity to send on a box, of more numerous and larger specimens.
Paris the shire town of Oxford county, (Maine,) has been settled only
about 40 years, and the country around it is comparatively yet a wilderness; and until within a year, there has never been any examination
made of its minerals; and the only search that has been made within this
time, has most richly rewarded the labour. Most of these minerals, as
you will perceive, have the same locality, are found near by, and were
discovered a short time since, by Mr. Ezekiel Holmes, a student in medicine at this place, while on a mineralogical excursion.
This place seems to resemble much the Haddam and Chesterfield
localities, inasmuch as it contains a similar coloured mica, and em-
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"An apology is due, both to Mr. Hamlin, and his associate, Mr.
Holmes, for the long delay in noticing the very beautiful minerals, mentioned in this catalogue. This delay was owing entirely to accident; both
the box, which was very small, and the explanatory letter, and catalogue, having been accidentally mislaid, and concealed in the laboratory, till a very recent period. - Editor."

The dutiful son, Augustus Hamlin ( 1873) indicated the return to the site of the discovery of the wonderful tourmalines, as
previously related to him by his father, Elijah:
"As soon as the winter snows had melted away, and left the hill
and its sides exposed, the students returned to the search. They went directly to the ledge, which crops out on the summit of the hill, and which
they had not examined before darkness overtook them on their previous
visit. As they climbed up over the smooth and denuded surface of the
rock, they were astonished to observe many crystals, and fragments of
crystals, lying exposed upon the bare ledge, and sparkling in the rays of
the sun. These they carefully gathered; and tracing others to the earth below the ledge, and which had formed from the decomposition of the
rock, they eagerly turned up the soil in search of its hidden treasure.
Thirty or more crystals of remarkable transparency and beauty rewarded the labors of the students; and with joy they held them up to the
sunlight, and admired their varied colors of green, red, white, and yellow, of different shades.
They had, indeed, stumbled upon one of the richest and rarest of
Nature's laboratories. All around the brow of the ledge, enormous
masses of rose-red lepidolite, splendid groups of crystallized quartz of
white and smoky hues, crystals of tin, broad foliae of glistening mica,
snowy flakes of feldspar, studded with transparent green and red tourmalines, lay scattered about in profusion. Collecting as many of the
choice and beautiful specimens as they could carry, the students, heavily laden, returned to the village, and sought to ascertain the nature of
their mineral treasures. Subsequent examination indicated that the
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ledge was perforated with cavities, in which the tourmalines and other
rare minerals had been deposited. It was also evident that the crystals
that had been gathered up by the students had been set free from their
cavities by the decomposition of indefinite periods of time, which had
removed the surface of the ledge. There was no evidence of drift; and the
crystals lay exposed upon the rock; while the softer materials had been
washed by the rain down to the base of the ledge, and accumulated as
soil. Parts of the ledge yet exposed to view were fairly honeycombed
with small cavities and soft spots, where the decomposing feldspar was
crumbling away. In these cavities and decayed places in the rock other
tourmalines were obtained by breaking away the edges of ledge, or removing the decomposed stone.
The discovery having been made known to the villagers, many of
them hastened to the spot, and secured a number of fine specimens as
trophies or momentos [sic]."

but when collected together, with the fragments of others, they filled a
basket ofnearly two quarts' capacity. Besides the tourmalines, the quantity of lepidolite, mica, and other choice minerals, thrown out by the
blasts, or found in the sides of the cavity, was so great, that the boys were
obliged to seek for an ox-team to transport them home. So little was
known of the value of these rare minerals at that time, that the possessors
considered the finest of their treasures to be worth about a guinea. Cyrus
had learned from his brother Elijah, who was then living in the eastern
part of the State, the names of some European mineralogists who had
made inquiries of him concerning the discovery of Mt. Mica and the disposition of its minerals. With some of these he placed himself in communication, and from time to time disposed of nearly all of the finest of
the crystals in exchange for money or minerals. Cyrus afterwards
moved to Texas, where he died many years ago; and with him has perished the history and distribution of these gems."

It is possible that these are the labors referred to by Hamlin's letter. This collecting occurred in 1821, probably after their graduation from Brown University, and at a time of the year when the
weather was significantly warmer than the previous collecting
time. Hamlin ( 1873) indicated more discoveries, however,
which seem to be the ones which "richly rewarded the labor":

The report of Elijah's brothers' activity better fits the description
of labors, richly rewarded, and having occurred "within about a
year." The history, as related by Hamlin (1873, 1895) is internally, as well as externally, consistent concerning the timing of
the discovery and the earliest activities. There is no evidence to
suggest that Elijah and Ezekiel visited the locality many times,
although Elijah worked with his son Augustus at Mount Mica in
1870. Elijah Hamlin moved to Columbia, Maine where Augustus Hamlin was born on August 28, 1829. Ezekiel Holmes
moved to Gardiner, Maine to teach at the Gardiner Lyceum in
1824.
Hamlin did not completely lose his interest in minerals,
however. He wrote from Columbia to Parker Cleaveland (February 14, 1828; BCL):

"Two years after the discovery, the younger brothers of the discoverer, Cyrus and Hannibal Hamlin, although scarcely in their teens,
resolved to make an attempt at a more complete exploration of the ledge.
Having borrowed some blasting tools in the village, they proceeded to
the hill, and managed, in a rough way, to drill four or five holes in the
surface of the ledge, and blast them out. These operations, though of
trivial magnitude, were attended with unlooked-for success; for the explosions threw out, to the astonishment of the boys, large quantities of
bright-colored lepidolite, broad foliae of transparent mica, and masses
of quartz crystals of a variety of hues. The last blast exposed a decayed
spot in the ledge, which yielded readily to the thrusts of a sharpened
stick or the point of the iron drills. As the surface was removed, great
numbers of minute tourmalines were discovered in the decomposed
felspar and lepidolite. The rock became softer as the boys proceeded in
their labor of excavation; and soon they reached a large cavity of two or
more bushels' capacity. This cavity, which was situated in the heart of
the solid ledge, was filled with a substance which appeared to be sand,
loosely packed. Amongst this sand, or disintegrated rock, crystals of
tourmaline of extraordinary beauty were found scattered here and there
in the soft matrix. Scratching away with renewed energy, the boys soon
emptied the pocket of its contents, and found that they had obtained
more than twenty splendid crystals of various forms and hues. One of
these was a magnificent tourmaline of a rich green color and remarkable
transparency. It \Vas more than two inches and a half in length by nearly
two inches in diameter; and both of its terminations were finely formed,
and were perfect. Several others possessed extraordinary beauty; and
some of them were fully three inches in length, and an inch in diameter.
The colors of these tourmalines were quite varied, but were chieny red
and green, and far surpassed in the purity and transparency of their hues
the crystals collected by Elijah Hamlin in his previous examination of
the locality. The exact number of crystals obtained is not now known;

"I am very sorry that I cannot furnish you with the localities ofany
important minerals in this part of the State. I have made frequent excur-

Green tourmaline ( elbaite) crystals, 1-2 cm,
Mount Mica quarry, Paris.
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sions in different quarters since I came here, in search for minerals; but
have thus far, been unable to find any thing to reward me for the labor There is a mineral spring (chalybate) in Addison, on Mr Simeon Halls
farm, on the East side of Pleasant river. It is pretty strongly impregnated.
& deposits a thick red sediment for about 20 rods in its outlet. I have also
noticed very good specimens of actynolite among the ledges in this
place & I do not know of any thing else worth mentioning.
I perceive that (Columbia Maine) is put down in your work, as a
locality for Amianthus, which I am very sure is not found here - There
are however many fine specimens, [possessed] in this place, which are
brought here by workmen, from the Province of N Brunswick. - Dr
Chandler of this town sent some specimens to Professor Packard &
some specimens also forwarded to you - & I suppose the mistake grew
out of these circumstances. N. B. I do not have your work at hand, but
find the above locality in Robinsons Catalogue, page. 278. & under your
authority. -The bog iron ore found in Greenwood, is not abundant, is of
the earthy kind, found upon the side ofa hill, in making a road nearby the
locality of Graphite. It is believed to exist only in small quantities. & the
[cavity] in which it is found is ofa red color- only one specimen of Arsenical Iron was found in Paris. & that is in the possession of Prof Holmes. no analysis to my knowledge was ever performed upon it to
ascertain if it contains any sulphur - The Pyritous Copper is mostly
found at Basin Falls in the town of Buckfield, in a thin scale or crust
upon feldspar of a greenish hue. it is accompanied with the Sulphuret of
Molybdena & also with the yellow oxide. - The ledge is gneiss. & the
Molybdena is disseminated through it in small scales - The feldspar in
this locality is frequently quite handsome - but I am unable to give you
much of an answer to the query upon Specular iron, as but a very little
was discovered.
The Ledge of granite, in which the Tourmaline are found in Paris,
I am inclined to think is a bed. Streaked mountain is nearly all granite &
so are the hills around it. Prof Nuttal[I] remarks to me, that Paris contained a remarkable locality of granite, & that it was very crystalline in
its structure[.] I am unable to answer your query upon the tabular crystals and I have no specimens at hand - I am inclined to believe that the
white tourmalines had a slight tinge of red in them all - al tho: in a small
fragment it would be difficult to discern it - The Rubellite was most always found in connexion with the green Tourmaline -- when found by
itself it always appeared to be a fragment, according to my best recollection - I am not able to answer your last query - whether the green Tourmaline ever embraces a crystal of indicolite or black Tourmal. - as it
does the Rubel lite - Prof Holmes will be better able to solve your queries
upon the Tourmaline than I am, for he has paid more attention to them,
& has a cabinet by him to examine.-"

Ezekiel Holmes did not lose his interest in minerals either;
although he did sell his mineral collection to the Gardiner Lyceum (Day, 1968) and seemed to tum his interests to pure geology and agriculture as seen by his writings in The Maine Fanner
newspaper; explorations of Aroostook County (a county as large
as Connecticut and Rhode Island); and his participation in the
second geological survey of Maine. In 1825, while teaching at
the Lyceum, Holmes wrote to Charles Upham Shepard (December 3, 1825; ACL):
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"You can have those models about the time you wish. I am using
them now but think it probable I should get thro my course in three
weeks from this.
I shall be under the necessity of sending them by some private
conveyance as the River freezes up during the winter & there is no immediate way of getting them to B[ oston]. except by the stage & I hardly
dare to risk them by it.
I promised you some Staurotides from Winthrop & I also promised myself some but I have not been able to go myself for them nor procure any in any other way. Consequently I shall not be able to be as good
as my word untill another season - unless it should be moderate weather
& no snow at Christmas[.] In that case I may be able to get some.
I shall be happy to receive any minerals from you either by exchange or otherwise[.]
I have found out a new locality of Kyanite[,] of Staurotide & of
alum & also of amethyst & I have but one specimen of the staurotide ... I
have also received a curious specimen of phosphate of lime found 2 or
300 miles from this in the wilderness[.]"

Dr. John Webster described a specimen of Hamlin's rnbellite in "granite" associated with blue and green tourmaline and
lepidolite in 1823. (Note: the word pegmatite was not frequently
encountered in American geological literature much before
1890.) Elijah Hamlin ( 1826) did describe some of the minerals of
Mount Mica, himself, and some of these descriptions concerning
elbaite and lepidolite are cited in King and Foord ( 1994 ).

WERE THE TOURMALINES REALLY LOST?
An incident which has captured the imagination of collectors in Maine concerns a package of tourmalines sent to Benjamin Silliman via Enoch Lincoln. Regarding this incident,
Hamlin ( 1873) said:
"As no one in the vicinity was able to distinguish the character of
the gems, or even make known their name, the students enclosed a few
of the smaller crystals in a letter to Prof Silliman, and requested him to
describe them. He kindly and promptly informed the youths that the
minerals were tourmalines, and of rare occurrence. Thereupon the students selected some of the finest and purest of the crystals, and addressed them to the professor in return for his kindness. The parcel was
intrusted [sic] for safe keeping to the late Gov. Lincoln, who was then a
member of congress, and about to start for Washington. At this period
the journey to the capital was a serious undertaking; and the condition of
the roads required that it should be made on horseback, at least for a
great part of the distance. The governor started safely with the precious
package, but lost it before reaching New Haven; and no trace of it has
ever been found."

Shepard ( 1830) referred to a letter from Baron von Lederer,
"I was present at the opening of the cases of Minerals belonging to
the collection of the deceased Mr. Vander Null, which was purchased by

Hist01y of Maine mining and minerals - Mount Mica
the Imperial Cabinet at Vienna [Austria]. These cases had not been
opened several years previously. In them, were a few loose Tourmalines, exactly like those from Paris in Maine, so that I supposed they
were from that place. They were labeled 'America,' - not Paris ....
If these crystals were from the present locality, they were no
doubt from the cavity above described; and I can only suggest, to account for their early transportation out of the country, that they might
have been picked up by some pioneer or surveyor, at a time when little
attention was paid to such objects in this country, and so very naturally
have found their way into Europe, and into the hands of one of its most
active Mineralogists."

As his father was recently deceased (~ 1872), Augustus Hamlin
( 1873) may have had no resource except the Shepard ( 1830) account to suggest that the "lost" specimens were in Vienna. If we
follow the Elijah Hamlin letter and Augustus Hamlin's accounts
(1873, 1895), there must have been three packages total. The
first package contained unknowns identified by Silliman, to
which he "promptly" responded with an identification. A second
package, mailed in 1822, "which was very small," was reported
in the article (Hamlin, 1826). The third package, also entrusted to
Enoch Lincoln, which was promised in the 1822 letter and was to
contain "more numerous and larger specimens," was the one actually lost. Alternatively, the long delay in acknowledging the
second package could have been perceived in the Hamlin family
as being "lost." The only living participant of the find was Hannibal Hamlin, who remembered only vague details. (Ezekiel
Holmes had died in 1865.) It is possible that the late notice by Silliman was unknown to Hannibal Hamlin: "The younger brother
and survivor, Hannibal, took but little interest in mineralogy, and
gave his share to his brother" (Hamlin, 1873). The Shepard
( 1830) report of some American tourmalines at Vienna may have
been only a notice of some of the crystals sold or traded by Cyrns
to "some European mineralogists." Day ( 1968) stated: "Some
[of the tourmalines] they sent to Thomas Nuttall, the noted naturalist, who told them they were tourmaline." Day (1968) cited
Hamlin ( 1895), but that source only revealed: "Under the date of
August 10, 1824, we find a letter from John Pedrick, of Salem, ...
that Prof. Nutal [sic] had started for Franconia and Paris."
Cleaveland ( 1822) did not mention Mount Mica minerals
and while Hall's ( 1824) mineralogical checklist referred to several localities in Maine, it did not include the Mount Mica specimens though they had been, by then, publicly announced by
Webster ( 1823 ). Robinson ( 1825) listed fourteen distinct species
from Paris and nine species specifically from Chelsey's Ledge
(=Mount Mica).

Mount Mica, presumably after having received the specimen
submitted to him in 1823:
"I have for some time been hoping to be able to visit Portland and
Brunswick, and on my way there should be exceedingly happy to examine the spot where you obtained the specimens I had the pleasure to receive from you through Dr. Eaton .... In the first number of the Boston
Journal of Philosophy and the Arts, which will appear early in May, I
have taken the liberty of noticing these specimens and announcing you
as the discoverer of them - am I right? ... "

Webster was co-editor of the Boston Journal of Philosophy and
the Arts and he also edited a "What's New" column called "General Intelligence." Hamlin (1895) said of Webster's discovery at
Mount Mica of a wonderful tourmaline specimen that he became
"greatly excited, as the miner handed him the crystal from the
bottom of the pocket, and he ran to the top of the ledge, holding
up the gem in the rays of the sunlight, and dancing around like a
madman, he exclaimed ... that he would not take a large sum of
money for it."
In 1848, Prof. John Webster published, "New Locality for
Idocrase ... " Little did he realize that his interest in minerals
would cost him his life. Webster, who was in need of a loan, secured one from his colleague, Dr. George Parkman, for which he
offered his mineral collection as collateral (Hauck, 1988;
Conklin, 1988). Rumor has conjectured that the loan was not
only to maintain a high standard of living, but also for the purpose of mining the Sanford vesuvianite locality, which to this
day is called the Webster prospect. As Webster could not repay
the loan in due time and as Parkman was vigorously dunning him
for the debt, Webster allegedly murdered Parkman to dissolve
the obligation. In order to avoid prosecution, Webster is alleged
to have attempted to cremate the body so that no evidence of the
crime could be used against him. After a much publicized trial

DR. JOHN WEBSTER
Dr. John Webster was a professor of medicine at Harvard
University and eventually became Erving Professor of Chemistry and Mineralogy (Gifford, 1978). On April 28, 1823 (Hamlin,
1895), Webster wrote to Elijah Hamlin asking permission to visit

John W. Webster, circa 1830 (courtesy Curt Joseph).
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a locality of minerals yielding in interest to none in North
America, if we take into view the variety and richness of the specimens
it has afforded in times past, or those which it still produces in the greatest abundance. Nearly every variety of the Tourmaline species has been
obtained in crystals, which for size, transparency and richness of color,
are unrivaled ... "

called the host rock of the tourmalines
granite"
instead of using
term "pegmatite'' (Brongniart, 1813 ).
The deposit was located on the Chesley fa1m and Shepard revealed the style in which some affluent gentleman collectors still
collect:
. [In 1825] loose crystals, and fragments of crystals of the different colored Tourmalines, together with groups of crystallized quartz,
were found dispersed over the surface of the hill. These, however, have
long since wholly disappeared; and the collector who is now in search of
these minerals is obliged to lay open the solid rock by the aid of gunpowder*. *Mr. Chesley, with the same liberality which characterized his father while living, is always ready, in the most obliging manner, to
promote the objects which the visitors of his place have in view; and for
a very reasonable compensation is accustomed to undertake the necessary drilling and blasting."

Webster Vesuvianite Prospect, Sanford,~ 1995.
(Note: Much of the excavation shown here is backfilled.)

involving the two Harvard
professors, " ... Webster
paid the supreme price, when, on August 30, 1850, he was
by the neck until he was dead" (Conklin,
Interestingly enough, the only two specimens still recognizable from
Webster's mineral collection are vesuvianites from his prospect
(Conklin, 1988; Woodrow Thompson, personal communication,
1988). Full accounts of the Parkman affair were presented by Bemis ( 850), Sullivan (1971 ), and H. Thompson ( 1971 ). Thompson (1971) presented a convincing story that Webster could
never had been convicted based on twentieth century rnles of
evidence and suggested that Webster was unfairly prosecuted
based on circumstantial evidence. Parkman's body was never
found, however.

Among the minerals he aparently found, there were included lepidolite in "six or nine sided prism(s) of about one inch in
Length" and massive lepidolite, like that of Rozena in
containing rnbellite. Shepard's disappointment with the pickings of the 1829 trip can be partly explained by the addendum to
this h·ip's account of the tourmalines found in 1825. He de-

CHARLES U. SHEPARD'S VISITS TO
MOUNT MICA
Shepard ( 1830) stated that he had visited Mount Mica in
1825. In 1
he made another "mineralogical journey," this
time in Vermont and New Hampshire, as well as Maine. He was
accompanied by several personalities. Rev. Edward Hitchcock
and Edward Emerson were on the first leg of the journey and a
Prof. Heermann ofNew Orleans continued with him into Maine.
Of Paris he said (1830):
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Charles U. Shepard (from Merrill, 1906).
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fmstra of two cones, applied base to base, the curved superficies
of which are channeled lengthwise. It is so minute a mineral as
scarcely to attract attention." This is a very obvious description
of cookeite, a species to be described jointly almost forty years
later from this locality and Mount Rubellite in Hebron by Brush
( 1866). Cookeite was the first mineral from Maine, new to science, which has stood the test of time (see nacrite, King and
Foord, 1994 ). Cookeite was named for Josiah Cooke, professor
of chemistry, Harvard University.

CHARLES T. JACKSON'S VISITS
In l 838(a), Jackson reported on Mount Mica:

Cookeite, Mount Rubellite quarry, Hebron.

scribed, complete with crude crystal drawings, seven tourmalines: "They resemble each other very considerably, as respects
transparency, fracture and color, - being as clear, for the most
part, as the intensity of their colors will allow; free from flaws,
except for a thin coating at their surfaces; and where the crystal
possesses any considerable length, green at one extremity and
red at the other." Two of his tourmaline crystals were 2 1/2" x l"
(6 x 2.5cm) and 2" x l 1h" (5 x 3.5 cm).
Of particular interest is a specimen that Shepard ( 1830) obviously misidentified: "The Crystallized ·white Talc is found in
quartzose cavities among the lepidolite, and coating the larger
crystals of green Tourmaline, that occur embedded in the Mica.
To the naked eye, the crystals appear to consist of globular
masses; but under the microscope, they present the aspect of the

"These minerals are large plates or crystals of mica from 6 to 10
inches square, beryl of various shades of green, limpid and smoky
quartz, black, green, blue and red tourmaline, rose quartz, felspar, garnets, &c. Specimens of all the minerals found at this place, were collected, and are now deposited in the State Cabinet.
We remained three days at Paris, collecting these rich and rare
minerals, which operations having been placed under the superintendence of the Assistant Geologist, I was left at liberty to make further researches in the vicinity. Accompanied by Mr. Hamlin and a number of
enterprising gentlemen of Paris, we made excursions to Streaked mountain, for the purpose of examining its geology, and in order to measure
the altitude of the mountain, by means of the barometer. ...
When we had made our collections of specimens of the rocks and
minerals we descended and returned to Paris, where we had left our assistants[ ]at work, collecting the minerals of Mount Mica."

This Jackson ( 183 8a) reference is one of the first to use the name
Mount Mica.

In Jackson's 1839 report, which had the catalogue of collections deposited with the state, thirty-three Mount Mica specimens are recorded. It is possible that ten duplicate sets were
made, as this coincided with his instructions, and that the three
days labor resulted in 330 specimens being collected. Though no
collecting trip to Mount Mica was reported for 1838 ( 1839), five
specimens from Paris were cataloged. Jackson ( 1839) did travel
to Paris Hill, beginning at 7
September 18, 1838: " ... to
take a meridonal altitude of the sun, preparatory to our observations of the solar eclipse." After the "meridonal altitude" of the
sun was measured, the total eclipse occurred about three and a
half hours later. Two days later, Jackson anived at Woodstock
(only a distance of about 15 kilometers), and it is likely that Jackson lingered at Mt. Mica to collect his own specimens. Hamlin
(May 10, 1870; PASL) alluded to a fine tommaline collected by
Jackson in 1837.

THE SECOND GEOLOGICAL SURVEY

Josiah Cooke ( ~ 1870) (courtesy Curt Joseph).

No additional information on Mt. Mica was published until
the second geological survey of Maine. In the 1860's, Shepard's
student, Charles Hitchcock, son of Rev. Edward Hitchcock - the
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The Holmes and Hitchcock survey was better organized
and more scientifically controlled than the Jackson survey. Sufficient data were collected to produce several geologic maps and
cross-sections. The second survey was greatly aided by advances in geologic knowledge. Not only were all vestiges of
Neptunian philosophy eradicated, along with its general divisions of rocks (primary, transition, etc.), the concept of metamorphism had been developed subsequent to Jackson's survey. The
1861 report contained an uncolored geologic map of northern
Maine, as well as a detailed account of the mining then progressing in the state. The generalized geology of the state was being
recognized and rock distribution began to have rational recognition. These data were later utilized by Wells ( 1868, 1869) in his
hydrographic surveys. Hitchcock was responsible for the New
England geologic data in Macfarlane's ( 1879, 1890) Geological
Railway Guide, and he published detailed geologic maps of
northern New England in 1885 as well as having produced a geologic map of the entire United States in 1881. The Hitchcocks,
father and son, were a powerful influence on American geology
for the best part of a century.
In the second Maine geological survey report, Addison
Verrill (1862) wrote of Mount Mica:
Charles H. Hitchcock, circa 1865-1875 (courtesy I. Philip Scalisi).

"Bible Geologist" - achieved highly respected status in New
England. In 1861, after he had just finished investigating the geology of Vermont along with his father and brother Edward, Jr.,
Charles was part of a natural history and geological survey of
Maine along with Dr. Ezekiel Holmes. As the survey reports are
commonly available in Maine second-hand book stores, these
works do not require much separate sununary (Hitchcock, 1861,
l 862a). In one of these reports to the Maine Board of Agriculture, Houghton ( 1861) published his catalog of the minerals of
the state. Houghton stated that Cleaveland's and Jackson's reports were the basis for the mineral list along with his own observations. Many other reports were published along with it in
book-form, and these were the only detailed geologic reports on
Maine since Jackson's. Of particular note, native arsenic was erroneously reported from Greenwood by Houghton. In 1862(b ),
Charles Hitchcock rectified this mistake and called the material
"mispickel." Since 1861, every other large checklist of Maine
minerals has included native arsenic among the minerals found
in Greenwood, all apparently unaware of the retraction of 1862.
Brookite from Paris has also been cited with confidence on Verrill's* authority (1862), but his repo1i merely stated: " ... ,but I
have not been able to procure a sufficient amount of the mineral
to ascertain its nature with certainty."

* Addison Emery VeITill (February 9, 1839 - December 10, 1926) was born on
Patch Mt., Greenwood, Maine He was also a professor of zoology and geology
at Brown University.
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"Mt. Mica

The well known locality, usually called Mt. Mica, and justly celebrated for the variety and beauty of the rare minerals it has offered, is
situated on a low hill which forms one of that group of which Streaked
Mountain is the crowning summit; or it may even be considered as a part
of the northern flank of that mountain.
The excavation from which the minerals have been taken, is on
the estate of Mr. Bowker, about two miles from Paris Hill, on the Buckfield road. It has been known for about forty years, and formerly afforded some minerals not now found, as well as finer specimens of the
red and green tourmalines, than have been found for several years past.
This is, as I believe, not because the locality has been exhausted, but the
excavation has not been made in the proper direction to follow the centre of the vein. Yet with in a few years past, there have been found here
several interesting minerals, not known before. This mineral bearing
vein consists chiefly of feldspar and al bite, with mica and the various
other minerals scattered through it in masses and crystals, passing
through a coarse granite; and is of considerable width and of unknown
extent, for it is concealed beneath the soil in either direction. It is worthy
to remark that in Hebron, at a distance of about seven miles, there is another vein of similar character, and containing precisely the same minerals as this one, so that the same description will answer for both. The
principal minerals that have been found here are the fol lowing.
Tin Ore. This ore, also called Cassiterite, was first noticed as a
Paris mineral at a meeting of the Boston Society of Natural History, December 5, 1860, when I exhibited a fine specimen of the mineral, and
gave a brief account of its mode of occurrence. This specimen I found in
1854, and it originally weighed at least five pounds. It was nearly pure,
partly crystalline and partly massive, and occurred imbedded in albite.This specimen attracted considerable attention at the time, from the
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geologists and mineralogists present, on account of its size and purity.
Since first finding this mineral I have found other smaller specimens,
nearly every time that I have visited the locality; and a very beautiful
specimen, imbedded in quartz, has also been found by Mr. S. R. Carter
of Paris Hill. The specimens, as yet, have been found scattered through
the vein, but it is possible that farther [sic] exploration might reveal
larger quantities of it near the centre of the vein, which is now buried under rubbish [mine debris?]. This mineral has also been found in small
quantities at the Hebron locality. The ore contains 78 per cent. of metallic tin, and if found in considerable quantity, would be very valuable; its
color is dark brown or black, often with a rusty look, but when crystallized the sides of the crystals have a bright, but not metallic, lustre. It is
most readily distinguished by its weight, its gravity being nearly as great
as that of metallic iron. There is another locality of tin ore in Greenwood.
A mb~rgon ite.
Yttrocerite. This very singular and rare mineral has not before
been noticed from Mt. Mica, but I have found a few good specimens. It
is remarkable for containing the rare metals, Yttrium and Cerium, and
has previously been found, in very small quantities only, in one or two
localities in America. This occurs in small irregular masses, imbedded
in Albite. Its color is dull violet, with a somewhat vitreous lustre; the
hardness is less than that of feldspar, it being readily scratched by a
knife.
Lepido!ite.
Peta!ite. This mineral was formerly obtained here, in large and
fine specimens, but none have been found, to my knowledge, for several

Samuel Rawson Carter (courtesy Ben Shaub).

years. Like Lepidolite, this also contains Lithium. The specimens that I
have seen are small masses weighing one or two ounces; the color is
gray or dull reddish with a glassy lustre, which becomes somewhat
pearly on the cleavage surfaces. This is considered a rare mineral; in this
country very few localities are known.
Tourmaline. Mt. Mica is perhaps more widely known as a mineral locality, by the rare and beautiful specimens of red and green tourmalines that have been obtained here, than on any other account. Some
that were formerly found were an inch in diameter and transparent, approaching the ruby in beauty and value, but for several years none have
been procured except more ordinary semi-transparent and brittle crystals of little value except as cabinet specimens. These are, however, of a
great variety of colors and forms, and of considerable interest to mineralogists. The most common variety, here as well as elsewhere, is black,
opaque and with but little lustre; this passes gradually into blue-black
and blue varieties, which have been called lndicolite. These are generally opaque or nearly so, and are seldom found in well formed crystals.
The green varieties, varying from very pale to deep grass green, are very
abundant at this place, and though not often found in perfect crystals, are
usually bright and nearly transparent. They are generally imbedded in
mica or quartz, and frequently have a radiated structure consisting of
thin, flat, or needle like crystals, diverging from a common centre.
Sometimes crystals are green externally and red within, or the reverse,
and sometimes one end is green while the other is red or blue. The red
varieties are the most rare, and perhaps the most interesting. They occur
of various shades, from pale pink to ruby red and deep crimson, and are
generally transparent, and occasionally, are found in perfect crystals,
when they are very beautiful. This variety has been called Rube/lite
from its color. In addition to these colors, pure white specimens are not
uncommon, as well as various shades of brown, but these are not usually
considered of much interest by collectors.
Beryl.
Mica ... Feldspar . ... A/bite . ... Quartz . ... Blende . ...
Apatite ....
Brookite. Small dark brown crystals having a brilliant lustre, are
often found imbedded in albite and other minerals from this locality,
which appear to be brookite or oxide of titanium, but I have not been
able to procure a sufficient amount of the mineral to ascertain its nature
with certainty.
Zircon or Hvacinth Beautiful crystals of this rare mineral, well
known as a gem, have been detected during the past year imbedded in
the al bite. They are square octahedrons of small size, with a brilliant lustre, semi-transparent, and bright red or brownish in color."

The ledge at Mount Mica must have been quite unpromising after forty plus years of random activity by collectors. Hamlin
(1873) said that "the excavation in the ledge did not exceed fifteen feet square, nor more than six feet in depth" in 1865. This
was an amazingly small area for a locality which had already received such notoriety. Collectors had probably removed the obvious and exposed pockets by about 1830. Collecting progressed
on a desultory basis as interesting rare minerals could be found
even if there were no reports of new pockets. Verrill's ( 1861,
1862) finding of cassiterite must have been significant in revitalizing interests in the property. Several generations of debris cov-
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ered the area and vegetation must have tried to reclaim the ledge
area, despite its being on a working farm.

THE FIRST MOUNT MICA COMPANY
The company which "worked" Mount Mica during the
civil war is usually vaguely treated. Samuel Carter, future
brother-in-law of Augustus C. Hamlin, was the most important
figure in the first Mount Mica company, but the "company" is
not mentioned in Hamlin ( 18 73) and Hamlin ( 189 5) devoted just
one sentence to Carter's efforts: "In 1864, Mr. Samuel R. Carter,
of Paris, commenced work in front of the pit made by fom1er explorers, and started a cut in the ledge 40 or 50 feet to the westward, intending to strike the mineral belt a a greater depth than
had been reached, but after removing many tons of rock and finding no signs of the deposit, he stopped work." One letter, not
concerning Mount Mica, exists on stationery of the National Tin
and Mining Company of the US., dated December 13, 1865, and
signed by Carter (RPHL). It might be surmised that the letterhead indicated the name of the first Mount Mica company.
The 1882 Mount Mica mining prospectus (RPHL) described the reasons for the formation of an earlier ( l 860's) company and why it failed:

THE SECOND MOUNT MICA COMPANY
The second Mount Mica Company is generally perceived
to be that formed in the l 880's. However, some frequently shortlived "companies" were formed to operate at Mount Mica between 1865 and 1880. While neither Hamlin ( 1873) nor Hamlin
( 1895) emphasized the nature of these partnerships, letters exchanged by various participants show that many of the mining
events were joint financial ventures. (Hamlin (1873, 1895) did
list a number of mining forays by individuals who made some
blasts, but their activity was more of the character of prospecting
than mining.) Hamlin (1873) provided an account of the renewed mining activity:
"At this time [1866] the writer carefully examined the hill, and
found no signs of tourmaline, with the exception of a small piece oflepidolite, which appeared in the pit at the base of its southern wall. With
the aid of a miner we placed a blast in the rear of the lepidolite; and, to
our joy, the explosion revealed a small cavity about the size of the fist, in
which lay a crystal of green tourmaline tipped with red, and an inch in
length. Encouraged by this success, we commenced a series of careful
explorations, which, undertaken at various times extended over a period
of three years [ 1868, 1869, 1870?].
During this reconnaissance, we removed an extent of ledge averaging about six feet in depth, and amounting in all to more than one hun-

"Among them was cassiterite, the black oxide of tin. The discov-

dred tons. Three cavities only were exposed by these explorations; and

ery of this valuable ore was overlooked by the first observers, and was

as no sign of the mineral deposit remained in sight to cheer the explorer,

not noticed until Prof. Verrill, of Yale College, picked a specimen from

all further research was then abandoned. All of these three cavities were

out the debris, and in 1860, exhibited it at a meeting of the Boston Soci-

situated at a depth of six feet from the surface, and contained fragments

ety of Natural History. The specimen weighed nearly five pounds, was

and debris of what were once beautiful crystals of tourmaline. But the

partly crystallized, partly massive and nearly pure. After the mineral

water and the action of frost had, even at this depth, exerted their mighty

was recognized, a number of specimens were found embedded in the

force upon the mineral, and had rent their solid and transparent forms

rock, and the indications of a tin deposit were so assuring that a lease of

into numberless fragments. The crystals lay in their sandy beds undis-

the property was secured in 1862, by one of the best experts in this coun-

turbed in regularity of outline; but they crumbled away as soon as

try, and upon his representation and the advice of other mineralogists,

touched. Here a summit of a crystal with faceted planes would be pre-

several capitalists in New York, were subsequently induced to form a

served, while the rest was destroyed; and there the base or a nodule from

Company for the purpose of mining for this valuable mineral.

the certain portion would alone remain among the wreck of the marvel

But the effects of the civil war and the death of several of the prin-

of Nature's work .... "

cipal persons interested in the enterprise. prevented active [emphasis
added] operations, and caused a forfeiture of the lease which conveyed
the mineral rights to the Company.
Not long afterwards, several mineralogists believing in the permanency and value of the deposit, offered to explore it systematically,
but the owners of the property having exalted ideas of its worth, declined to lease. And so Mt. Mica has remained in this uncertain condition until the present time, with the exception of a few trivial
explorations for Mica and tourmalines."

The Verrill ( 1861) report of cassiterite at Mount Mica had certainly captured the imaginations of the local miners and collectors. Undoubtedly they saw an opportunity to hunt for gems
while the principal ore sought was cassiterite. By the above account, the first Mount Mica Company was inconsequential.
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[N.B. The condition of the tourmaline was probably the result of
corrosive fluids evolved during the formation of the pegmatite
and not the result of simple weathering.]
The text is here interrupted to advise the reader that Hamlin
(1873) did not provide a strict accounting of time; or at least the
account given in 1895, from which the supposed dates are partially derived, does not always support the time indicated in the
1873 account. The "three years" could have started a year later
than suggested. Historical reporting demands primary sources,
or earliest references to insure that a promulgation of errors has
not occurred. The Leidy-Hamlin correspondence has proven to
be invaluable in precisely dating the early Augush1s Hamlin participation in the development of Mount Mica. (Hamlin had corresponded as early as October 31, 1866 (CPL) with noted

Histor.v of Maine mining and minerals - Mount Mica

biologist/paleontologist Joseph Leidy.) When not covered by
manuscript accounts, the slightly more precise Hamlin (1895)
has been used in conjunction with quotes from Hamlin ( 1873) to
fill in missing information. While the sequence of events is the
focus of the reader, the attachment of precise dates is also of interest.
AUGUSTUS HAMLIN AND MOUNT MICA - 1869
As early as January 6, 1869 (CPL), Augustus Hamlin notified Joseph Leidy that he was becoming a gem collector:
"Have you in your collection any native precious stones that you
would like to exchange for the tourmalines and rare minerals of Mt.
Mica.
I am making a collection of our native precious stones and have
already the Turquoise from New Mexico, the Sapphire from Montana
besides the tourmalines - red green and blue from this State. These I
have had cut and mounted in gold and hope to obtain enough to give a
fair representation of our country's wealth in the precious stones."

Hamlin sent some .specimens to Leidy and provided an excellent description of the specimens in two letters sent the same
day (January 13, 1869; CPL) and a third sent two days later:
"I enclose in this letter a crystal of mica and a cabinet specimen of
green and red tourmaline with blue base. The demarkation [sic] between
the blue and the green or the red is always sharply defined, but the green
pass into the white and red insensibly. There are many curious phenomena connected with the tourmaline. I am preparing a paper on the subject
to please my father who discovered Mt. Mica in 1820. He then found

Augustus C. Hamlin (courtesy Ben Shaub).

Joseph Leidy (from Merrill, 1906).

splendid crystals of different colors. Some of them are now in the Imperial Collections at Vienna and St. Petersburg. Prof. Shepard found some
years after. One of them was valued in London at fifteen hundred dollars
- it was a Rubel lite. My father gave nearly all of his tourmalines away
expecting to find many more. He retained but three, two of which are
beautiful.
In the Spring we propose to make a final effort and explore Mt.
Mica and Mt. Rubellite carefully - by blasting."
"[January 13, 1869; CPL]
I enclose to you today a crystal of tourmaline from Mt. Mica
which is the best one [I have] with one exception found last year at the
locality. Tomorrow, I will send in another letter a cut tourmaline from
the same locality. It is not a fine one, but poor as it is, it is very rare. The
two best ones my father has and he clings to them with the tenacity of the
grip of half a century. All the other good ones I have had set in a necklace
for my wife.
I propose to bring all my native stones to the next meeting [of the
AAAS] at Salem and will show them to you there.
I have a large mass of lepidolite (from 200 to 300 lbs) and am in a
quandary what to do with it but think of sending it to the Academy if I
can find a vessel going to Philadelphia in the Spring. I found it about I 00
miles from Bangor and think that it is the largest mass in the world known.
I will endeavor to collect for you (as soon as we commence blasting at Mt. Mica) a complete set of the minerals found at that wonderful
locality - 30 in number. The tin ore and zircon however are as scarce as
'hens teeth."'
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"[January 15, 1869; CPL]
I enclose the cut tourmaline and regret that it is not a better one. It
was found at Mt. Mica by me last summer and cut by Mr. Fox of N.
York. !fl succeed in getting some fine ones next Spring I will remember
you in the distribution but I fear that the locality is exhausted. However
we are going to make a final effort, and lay open the ledge.
The colour suite of the tourmaline is even more extensive than the
sapphire. I shall endeavor to show this and also how it passes into lepidolite by gradual changes and from lepidolite into muscovite. Some of
the altered tourmalines are very interesting."

Joseph Leidy was "enthusiastic" about the trade and sent a
parcel which Hamlin also liked very much. Hamlin noted his interest in Montana sapphires and his efforts to acquire the ones he
had and revealed some details of Mount Mica as well as nearby
Mount Rubellite (January 21, 1869; CPL):
"To please my father I have commenced a paper on tourmalines
and have sent to Vienna and St. Petersburg for descriptions of the tourmalines there which came from Mt. Mica and are thought to be those
given away by my father. And I have also traced several more in the
hands of Prof. Shepard, Dr. C. T. Jackson and at Yale College. Mr.
Feuchtwanger has a few rubellites from Maine but he has parted with
them. Was yours one of them'? Please give me its diameter and hue. The
rubellites are very rare. To make my paper complete I have sent to Brazil, Siberia, Switzerland, Elba, Ceylon, etc. for specimens. I think that
the gem writers have sadly neglected this remarkable stone. Silliman

praised them highly and Feuchtwanger dares say that he esteems them
equal to any stone, yet [Charles William] King hardly takes notice of
them.
No search has been made at Mt. Rubellite for many years (my
brother in law [Samuel Carter] has a lease of the property) but we propose to dig it up next Spring and search for the parent ledge. We also had
a lease of Mt. Mica but lost it, however we have had permission to blast
three times last year on a small scale. We got but one clear stone (a grass
green stone 5 carats (cut) beautiful and quite clear of flaws). We also got
for father a huge crystal, imperfect, shattered and translucent - 4 inches
in diameter, red in the centre imbedded in a mass of cookeite studded
with little crystals of tourmaline and cookeite - total weight 10 lbs. Next
spring I propose to invest one hundred dollars in blasting and commence
some distance in the rear of the ledge. The tourmalines occur near the
junction of the granite and mica schist about eight feet from the top. I
have serious doubts whether I shall succeed in finding anything of value
but will make a determined effort. I have hopes of Mt. Rubel lite - Another locality 16 miles south at Auburn was discovered last fall and I
visited it but discovered nothing of value except the great mass of lepidolite. I have lately been informed of another locality and will visit it
in the spring, but fear that it will not yield much ....
If at any time you meet with foreign or native tourmalines please
inform me as I wish for all possible information."

Despite his pessimism concerning future finds at Mount
Mica, which became a recurring theme, Augustus showed his
youthful (he was 31 years old) energy by writing the next day to
Leidy (January 22, 1869; PASL): "I believe Mt Mica to be the
most celebrated locality in the world for I know of over thirty
[different] minerals found there in a place not one hundred fifty
feet square[.] Can St Gotthard with its great mountain peaks surpass this?" Between winter and summer of 1869, Professor
Leidy and/or one of the Vaux's, William or George, evidently expressed an interest in becoming Hamlin's mining partner or had
received an invitation from Hamlin to that effect and letters written during the time mining was occurring indicated a definite
mutual financial arrangement. More energy was expressed during the mining season in two letters to Leidy:
"[June 4, 1869; CPL]
A note from my brother in law, today, postpones my trip to Mt.
Mica for a few days longer than I expected, but I have written him that I
will give Hilborn (the Chief Miner) S2.25 per day which I am in hopes
will enable him to procure a substitute and go with me next week.
As I am in readiness to start, I do not want to be kept waiting much
longer, and then hot weather is rapidly approaching."

Plumose muscovite, Mount Rubellite quarry, Hebron
(photo courtesy of Ben Shaub).
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"[June 9, 1869; CPL]
I shall leave for Mt. Mica tomorrow morning if not detained by
the illness of my little girl. The delay however has resulted in our favor
for yesterday the Maine C R. R. Co. sent me a 'Pass' over their line,
which favor will add 8.50 to the working capital of our S50.
I rec a note last night from Prof. Verrill of Yale Coll. telling me to
look sharp for amblygonite and cookeite 'which are very rare - found
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only in two places in America [Hebron and Paris, Maine].' He stated
some years ago that the vein was not followed in the right direction, and
so I wrote to him for his views but find that he is rather vague.
My faith as to our success is very firm. Will write you on my arrival at Mt. Mica and send you a drawing of two beautiful tourmalines in
the cabinet of my brother-in law."

The Mount Mica letters are paiiicularly valuable as they
give a glimpse of small-scale mining in the mid-nineteenth century. Hamlin reported to Leidy in a series of letters:
"[June 13, 1869; CPL]
My child's illness detained me but one day, and I arrived here on
friday [sic] morning. By tuesday [sic] evening I hope to reach the neighborhood of the Spodumene and the tourmaline belt on Thursday morning. I think now of increasing my force to four miners and run two drills
at a time and thereby save time. I can do this for the first three days but
when we reach the tourmaline we shall have to be very careful. The region below the spodumene looks very favorable and if! had examined it
carefu Ily last fa! I I shou Id have blasted there instead [of] atthe other corner. About two feet in front of the spodumene, Prof. Shepard found one
of his best tourmalines in a little cavity many years ago, since which
time no work has been done on this part of the ledge. And the indications
are very favorable for us and I shall be surprised if we do not obtain
some fine specimens. I shall be on the ground all the time and allow the
miners no opportunity to pocket choice specimens which they have
done in past years.
I shall also use more care in blasting when down in the valuable
region, and place timbers over the ledge so as to prevent fragments from
flying about. In clearing away the debris left in my operations I was surprised to find several good specimens which had been thrown some distance and overlooked. We ought to find some specimens of tin but it is
very difficult to select it from so many fragments of black tourmaline. I
am in hopes to obtain some petalite, yttrocerite and other rare minerals
also.
The proprietor is very happy over a demijohn of rum that I have
presented to him and every thing looks propitious, but the weather
which threatens to storm. I have visited Hebron today and will give you
a description of it as soon as I can find leisure time. Will write you again
tuesday night. The tourmalines which are sketched in color belong to
my brother-in law's cabinet, S. R. Carter Esq."
"[June 15, 1869; PASL]
We have made excellent progress thus far in spite of the rain
which has showered down upon us more or less every day.
The heaviest part of the labor is over and we have reached the region of the tourmalines and I shall expect to find some of them late tomorrow afternoon, or on Thursday morning. We blasted the top of the
Spodumene today, and it does not look so well as I anticipated, but the
remainder may turn out better.
Thus far we have obtained only a few specimens of spodumene,
beryl, and large sheets of mica, and we have done as well as expected for
I did not think we would get anything until we arrived below the spodumene. We have constructed a road leading into the pit and employed

Rubellite in pegmatite, Mount Mica quarry, Paris
(photo courtesy of Ben Shaub).

oxen to remove the rock which we have blasted. I think that we have removed more than 15 tons of rocks and thus far I have employed but two
miners and a field-hand. The weather appears stormy and may retard
us."
"[June 17, 1869; CPL]
We have made great progress today and have arrived at the end of
the deposits without the anticipated results. The rocks are so completely
devoid of the tourmaline signs that I have abandoned the work this evening. I am very much surprised at the results. It seems that the tourmaline
penetrated into the exposed rocks but a very short distance and a ledge of
new character appeared. We have blasted a large space and would have
obtained many specimens if the tourmaline deposit had extended as far
as we all supposed it would. As soon as I arrive home I will write you a
longer account. We have obtained today several pieces of tin (cassiterite) also pink spodumene, with colorless tourmalines (friable) fragments of a great crystal of blue and red tourmaline, fragments of large
red tourmaline- Lepidolite, some few specimens of cookeite with transparent tourmalines, Mica, etc. Nearly all of the speci~ens I shall send to
you on my return home as I do not desire them particularly as my object
in b lasting was to obtain fine transparent tourmalines.
We have from ten to fifteen dollars of the appropriation left, and I
will send an account of the expenses as soon as I arrive home.
I am very much disappointed at the results but I have the satisfaction of knowing that Mt. Mica is exhausted by our labors."

In the summer of 1869, Mount Mica was evidently worked
by a mining crew in search of mica as Hamlin reported to Leidy
(October 10, 1869; CPL):
"Last week I escorted my father [Elijah Hamlin] to Paris and
while there visited Mt. Mica. The Mica men have suspended work and
gone home as the yield of Mica was too small. They however blasted out
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THE FORMATION OF A THIRD MOUNT MICA
"COMP ANY"
The friendship between Leidy and Hamlin warmed progressively. The large number of business letters between the pair
indicated their mutual interest in gemstones. In one such letter
(January 8, 1870; CPL), Hamlin discussed Mount Mica and
noted a participant rarely mentioned:
"The time for operating at Mt. Mica is so distant that I have not arranged any plans for its exploration. My project of renting a house at
Paris next summer will probably fall through from want of the federal
currency, but I shall surely take one more whack atthe ledge even if I am
obliged to pawn my watch.
After this exploration which I wish to make alone I will survey the
ledge and perhaps consent to try another adventure with Mr. Vaux."
Beryl (found in 1950 pocket), Mount Mica quarry, Paris
(photo courtesy of Ben Shaub).

three cavities and some fine fragments of tourmaline were obtained.
Some of these I have purchased, and the rest will probably come into my
hands to sell for the owner [Odessa Bowker] of Mt. Mica. There is a
good show now in the eastern pa11 of the cavity but he will not allow me
to touch it. However he has promised to blast it out if I will come up next
week and will probably put the results in my hands to be disposed of.
This will enable us to select what we want and let our friends have the
rest. If he obtains a large number of specimens I propose to send one box
of the finest to you and another to Prof. Torrey ofN. York to be disposed
of for the benefit of [Bowker]. Some of the tourmalines he may ask a
high price for, but many other specimens he will let go for a little - not
understanding their value. One of the fragments I obtained from him
was the base of a crystal - another section I obtained from a workman
who had captured it and the top from another laborer whom I found
nearly thirty miles away. My perseverance has now put me in possession of a fine prism, a copy of which I enclose to you. Its termination is
still missing. You will observe that the colors are repeated in the same
crystal. I will do the best I can to obtain some good things for you. He
has one fragment ofrubellite which will cut a 3 carat perfect stone which
he wants S25 for but I will not give him more than S15. although it is
worth much more. He may place it in my hands to sell for him. Please do
not mention this discovery at Mt. Mica until we get possession of the
specimens, lest the mineralogists make a rush for the place and spoil our
plans."

Perhaps in response to Hamlin's revelation of financial
concern, Leidy may have offered to co-finance the projected
mining venture. Hamlin indicated (March 19, 1870; CPL):
"In about a fortnight I will send a plan of Mt. Mica and what I propose to do. My father wil I Join me in blasting out the fioor of the old pit,
while we are exploring the northern side. I think it is best to go to work
during the 2nd or 3rd week in April, or as early as the season will permit.
P. S. If you could obtain some bright colored specimens of fluor
spar I think we can use them to advantage with the owner of Mt. Mica,
who has two good specimens of tourmaline yet in his hands. I mistrust
that he has some fine stones hid away, judging from the appearance of
the fragments I obtained of him. He is a very queer fellow. I obtained in
Boston several specimens of the Spar and shall take them with me to 111duce him to show what he has got, and if you can find some bright colored specimens I will gladly pay the Express and share the results. They
will be valuable to us if we find any fine tourmalines, for his estimate is
governed by color."

Hamlin wrote to Dr. Joseph Leidy (April 3, 1870; PASL ):

The activity of the "Mica Men" undoubtedly removed a considerable quantity of "discouraging" rock and Hamlin's enthusiasm
for gem mining returned.

"If you have not sent the spar, please enclose two good specimens
of cryolite - one for my brother-in[-]laws cabinet - the other for my
own[ ]
I expect to go to Mt Mica on the 25th_ if the place is free from
snow. As it is I 000 feet above the sea the snow lays there quite late in
April[.] In a few days I will send you a dra\ving of the pit and what I propose to do in the way of blasting so that you may comprehend the situation and my plans. I enclose three poor Tourmalines from Mt Mica.
They will help illustrate the color suite."

"[November 13, 1869~ CPL]
I think that our chances are very good and that until lately I have
not understood the extent of the deposit there. I think it extends lateral to
the eastward for several rods."

Hamlin wrote to Leidy (April 5, 1870: PASL) concerning what
he intended to do with the specimens. Perhaps Mr. Bowker,
owner of Mount Mica, had been less than scrupulous in his deals
with Hamlin since he seems to have needed some "bait" to entice
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the northern side by the advice of Prof. [O. D.) Allen who worked there
years ago [in search of lepidol1te for rubidium 17 ] and believed that the
tourmaline streak might have expanded laterally.
There was only one piece of lepidolite visible when I commenced
but after spending S22 I found that I had about $75 worth of minerals
and a fine show left in the walls. Where father and I propose to blast
there is but a faint show under a point of the ledge on the eastern side.
This we will blow down and also along the noor of the old pit among the
masses of quartz. The mica men found some cavities among these
masses of quartz and therefore I think it best to risk a few days of blasting in hopes of finding more. As I go specially for this purpose, none of
the expenses of travel, board, etc. will lessen the funds of our adventure.
The whole $50 wi II be expended in hard knocks - save three dollars for a
special drill. Whatever is obtained I am willing to send to you for division. I mention these things explicitly so that there may be no misunderstanding.
If I cannot get four miners I shall work on the two places, on alternate days, with our gang. It will take one day surely to remove the debris
from the pit and on the ledge where we are to blast, five days more hard
labor with good luck in blasting will enable me to get down among the
gems

Elbaite crystals, Mount Mica quarry, Paris
(photo cour1esy of Ben Shaub).

a trade with Odessa Bowker and discover "new" specimens in
Bowker's cabinet or trading stock:
"The 'spar' arrived safely last evening therefore you need not send
the cryolite as I requested. The green specimens [amazonite) are beautiful and I will not let them go without a good exchange. I have also several yellow and blue from the same locality and all together they will stir
up the cupidity of Mt. Mica's owner and incline him to expose if he has
anything concealed."

Hamlin did not reveal what he found out of Bowker, but did write
several letters projecting his mining success:
" [April 14, 1870; CPL)..
I expect to leave for Mt. Mica a week from Monday, and send you
a plan of my proposed explorations. The place where I propose to blast
conjointly with you offers a better show than I have ever seen in Mt.
M1ca before and I am so confident of striking some cavities that I sh al I
take some little cloth bags to receive the entire contents of the cavities we may then discover some microscopic minerals which would otherwise be lost. (See attached sheet for plan of operation). It is about 4 feet
down to the streak of tourmalines but we may find cavities all the way
down and I trust some of the rare minerals Mt. Mica yielded years ago,
such as Petalite, Childrenite, Yttrocerite etc. I commenced this work on

"[April 26th, 1870; CPL] ..
I arnved Monday night and found my men at work clearing out
the pit and the northern side. Yesterday was spent in blasting and we removed as much as six tons of rock, having good luck with our new drills.
We have blasted out in the north corner, some large pieces of lepidolite,
some small pieces of amblygonite, cookeite and smoky quartz. We shall
continue blasting the top rock today and tomorrow and as I do not expect
to strike anything before tomorrow afternoon I shall not write again until tomorrow night. Next Saturday and Monday will be our best day.
The weather is beautiful and everything is propitious. Both hands
are blistered and it is difficult for me to write more."

Success came as predicted, but Hamlin (May 10, 1870;
PASL) indicated the unusual circumstances under which he labored:
"I have placed the box in the Express office and enclosed all of the
tourmalines found in our cavity with the exception of two little fragments from the large crystal and which I am going to send to the lapidary
in hopes he wi 11 be able to cut a pair [of) stone from them. I have also retained 12 lbs. of the amblygonite (not selected) and sent you 20 lbs., also
one opaque - friable fragment of tourmaline, two pieces of lepidolite,
one large lump of smoky quartz (poor), one specimen of the blue mineral (unknown). I propose to let you have the fine tourmaline and what
you desire of the other fragments (which I believe to be parts of three
crystals) and will be content with the big crystal and its fragments. But
you can divide them to suit yourselfand return mine when you send me a
package of minerals.
We had better keep quiet about the result of our operation for I
fished out the tourmalines without being observed and if Bowker should
hear of it he may refuse to al low us to operate there hereafter. You can
say that the crystals came from me and if Bowker then hears of it he may
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infer that they came from the early collections of my father. The lepidolite I gave him is worth $200 which is the usual royalty on$ I 000, so we
really do him no wrong by taking what we have. I expected to open one
or two more cavities in the space between our cavity and that of my father's but it was filled with the great masses of lepidolite and a large
mass now remains in sight about mid-way of the northern wall and may
conceal the cavity I expected to find. Lepidolite and smoky quartz are
the preludes to these cavities. I could not remove this mass of Iepidolite
without commencing on the top again and then blast down which would
require three or four more days time. I was much surprised in not finding
spodumene and cassiterite, etc. after removing so much rock and am inclining to the belief that the best days of Mt. Mica are past, but then I
have found more lepidolite than was ever found before, which is an excellent sign ... Drawings of the tourmalines found in my father's cavity I
will send to you before long, as soon as I fully recover from my fatigue
and the effects of a big boil on my neck, (acquired at Mt. Mica). I have
written to Yerreaux of Paris [France'?] to send on a box of his gems and
tourmalines through the agent of Christern of New York and will send
them to you when they arrive for your examination.
Chas. T. Jackson of Boston has one of Mt. Mica tourmalines
found in 1837, I 1h in long x I inch in diameter, bluish green tipped with
red, transparent, which he and Prof. Shepperd [sic] valued at $200. I
would not exchange the one sent to you for it - although not quite so
transparent - for it has both terminations preserved, while both of Jackson's are wanting. In fact I know of no other Mt. Mica tourmaline which
has both terminations preserved. Shepperd's tourmalines (which he
found at Mt. Mica in I 824 [sic]) I have not seen but hear that he values
them at several thousand dollars. There is an account of them in Silliman's Journal of the year 1824 or 25 or 26, I do not remember which about that period.
I believe he bought a number more since this time, of Dr. Holmes
who was with my father when he found the locality in 1820. These last
are not described in his paper in Silliman's Journal."

Hamlin (May 22, 1870; CPL) wrote to Leidy:
"The box of minerals and the draft all arrived safely. Many of the
minerals are new to me and all are very acceptable. The green fluor I will
accept and perhaps the red one, but the other green and white one I will
return to you if! cannot exchange them for something acceptable to you
(by autumn). Four of the little Mocha stones I left at Lewiston as an offer
for a fine specimen of smoky quartz in the hands of one of the mica men,
and I hope to get it for you. A few more of them I wi 11 send to Bo\vker
and return the rest, if not exchanged in your behalf.
There is some doubt whether the mica men will operate at our locality in Auburn - at all events I shall go over for a day this summer to
take a look at it, for I am not at all satisfied with the idea of its being exhausted. My father goes to Paris soon and he may attempt to blast out the
back of his cavity (down, through 9 feet of granite). Next Spring you
must arrange your affairs so as to come down to Maine and explore one
of these three localities with me - in the meantime new ones may be discovered.
Prof. Pumpelly has sent me (to examine) his collection of tourmalines chiefly rubellites which he lately brought from Nerchinch [sic] in
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Eastern Siberia. I am very much disappointed with them and would not
exchange a crystal like yours for three or four such lots. Since seeing
these I am well content with our luck at Mt. Mica and feel encouraged to
try it again or rather at Hebron - next fall.
I am also much pleased with your confidence in me, in our explorations for there are but few men I should be willing to trust in similar
circumstances. Gems stir up even more powerfully than gold latent avarice and dishonesty."
"[June 5, 1870; CPL] ...
I expect to visit Paris for one day this week and will go over and
look over our last exploration at Mt. Mica but do not propose to blast at
present."

At this point, a letter seems to be missing as Hamlin wrote
(June 16, 1870; CPL):
"I enclose for you and without expecting an exchange, a rubellite,
yellow beryl and white beryl. The rubellite is cut from a fragment found
in my father's cavity and would be a valuable gem, were it not for flaws.
The yellow beryl is from Fitchburg [Massachusetts], and is not a chrysoberyl although it seems to be. The white beryl is from N. Hampshire.
As soon as the lapidary returns the lot sent him, I shall send you a green
and pink tourmaline cut from the fragments bought of Bowker.
I wrote to you the other day proposing a new operation at Mt.
Mica. If I was not quite sure of success I would not risk a week's labor,
the expenses and loss of income in the meantime,= $50.
I am expecting an invoice from France and another from Brazil
and therefore must economize a little until after their arrivals, but I am
very anxious to have this part of the ledge blasted out, so that we may get
a better idea of its formation."

Hamlin noted to Leidy (July 24, 1870; CPL): "Mr. Spang
has not yet arrived. He writes that he wishes to purchase my best
crystals but I do not think he can induce me to part with them."
Norman Spang of Etna, Pennsylvania, and his father, Charles,
were active and well-to-do mineral collectors (Pearson and Peters, 1988). The father had the "killer instinct" necessary to work
toward amassing a significant collection, of any kind. Major collections cannot be formed without it. Certainly Hamlin's reluctance in parting with his crystals resulted in Spang's thinking he
could enter an agreement with Hamlin just as Leidy had. Hamlin
wrote to Leidy (July 28, 1870; CPL):
"Our proposed adventure has not failed, but is postponed and no
proposition of Spang shall interfere with it. It is but right that father
should blast out his cavity first for it is only partly disclosed - then we
will explore the rest. I do not think it best to carry out my first plan in removing the great pile of dirt for Bowker's benefit for I have no lease to
guarantee future operations.
If Spang insists upon working at Mt. Mica and will keep away
from Bowker and allow me to manage the exploration I will remove the
debris in the pit and blast a section from the southern wall which will
cost him$ I 00. If he does this we will gain something in the removal of
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the debris, which will [otherwise] add $5 to$ I 0 to our $75 for blasting,
but he cannot come into our corner until we give it up. In the southern
wall he must blast 8 to JO feet through solid granite before he comes to
the tourmaline line. Spang is in Nova Scotia but will come here in about
a week. I am in hopes of diverting him to Hebron where we have a
lease ....
Will write you again when Spang appears and I learn his intentions but he shall not change our proposed programme for the future.
You have shared with me in adversity and you shall have the same in
chance when prosperity appears."

Hamlin was able to sidestep Norman Spang and wrote to Leidy
(August 14, 1870; CPL):
"Yours rec. Spang arrived friday [sic] night and left for home saturday noon and we have nothing to fear from him until next year, when
he thinks he will come down again. I shew [sic] him all my collection
and he appeared surprised. He has the idea that I have a lease of Mt.
Mica and I told him that if he wished to operate there it would require
$75 to $I 00 to secure success and that we could not commence before
the last of August. This set him to thinking and I do not think that he will
trouble us much at Mt. Mica. His father is [in] Europe and I think he is
the one who does the buying.
Last night I had a letter from Bowker stating that he will be ready
for me after the 21st. I shall then go up with father and blast out his cavity and afterwards commence on our exploration. I shall take with me a
big oroide watch which I shall flourish extensively under the nose of the
proprietor in hopes he will offer a lease for it. It has just arrived from
London and is the best of the kind, undoubtedly worth $75. full jeweled
- cost $10.50. He would keep it about a week and then swap it for a horse
- cheating somebody most unmercifully - they say he is terrific on a
"hoss swap". I shall do the best I can to obtain a lease but it will require
more wind and diplomacy, than to settle the Sleswig-Holstein [sic]
question."

In the early mining at Mount Mica, the pocket zone was exposed at the surface. The time of discovery saw simple attempts
at recovering the obvious mineralization. The discovery of new
mineralized rock required more effort tied with considerable uncertainty. Hamlin had been occasionally relatively successful as
had a few individuals, but success was never large enough to enthusiastically encourage the participants into full-time, fullscale mining. Elijah and Augustus Hamlin made their unaccustomed sad report to Leidy (August 29, 1870; CPL):
"Fortune has not smiled upon my father and self this time and
there is but little chance left. Bowker and his men went away last Thursday, leaving me but two workmen therefore I concluded I would not
continue blasting to the left of my father's cavity, but keep on the right
and back of it and go down deep - and here is where I made my mistake.
On Friday [Thursday''] I employed four men and on Friday and
Saturday five men and we blasted out great masses of rock and went
down deeper than ever before and found nothing. Beyond a certain

depth it is folly to go and we are positive of that now. !fl had carried out
the first proposition to you - to remove the debris in the pit and blast the
floor and the northern edge we should have met with a most complete
failure. Father and I have but one chance left and that is when we blast up
the floor and the left side of our cavity which is composed of lepidolite
and rotten albite. We have drilled a hole under it but it has blown out
twice, being bound tightly on the left side, therefore we will wait until
the adjoining rock is removed. My father's adventure has thus far obtained about $20 worth of various specimens - loss [$]25.
Of the success of our Adventure I have now no doubt for I shall
blast over a large area and keep near the surface going down three and
four feet only- perhaps five. On examining the plan sent to you, you will
observe large masses of lepidolite in the wall, which will fall to our
1
share ( /2 half of them). In these masses amblygonite is visible and one
slab of spodumene a foot long, 3 inches wide and 1 inch thick, but it will
probably be shattered into a thousand fragments on blasting for it appears friable.
I leave for home this noon to attend to urgent business and have
instructed the men to blast off the top rock only and not go down near the
lepidolite. I shall return Wednesday and will then increase my force to
five men and work two drills. One day's labor was done on the left flank
by father's crew before Bowker left, and this we will turn over to the account of our adventure. If storms do not retard us we shall finish this
work."

The informality of the mining companies involved is obvious. Augustus apparently supervised his and Leidy's men and
undoubtedly supervised Elijah's men whenever Elijah was absent. The division of the quarry into "yours" and "mine," as
shown by the April 14, 1870 plan, is somewhat whimsical, but
seems reasonable as long as the object of Elijah was to conclude
his portion of Mount Mica activity by working a pocket he had
abandoned so long ago (perhaps 1821 or 1822). The working of
Elijah's men on the Leidy-Hamlin area is interesting, but may
have represented a quiet time for them as Elijah was going over
the blasted material on his side. Thrift would have suggested that
good use should be made of men being paid by the day. The vicissitudes of mining are indicated in the next two letters.
"Thursday evening, September 1, 1870 [PASL]
We have been very successful thus far, and have not yet got down
to the tourmaline streak. Yesterday I found a rotten spot under the amblygonite in the farther corner of our Adventure and soon dug a hole
about two feet into the ledge where I found a little cavity and raked out
with a long iron hook some fine tourmalines mostly in fragments. We
have certainly three tourmalines, one transparent red and green over
3
four inches long, and over /.fin. in diameter. This shall be yours if we do
not find better ones. The other is a large one 2 in. in diameter, red at base,
opaque and translucent, passing into light green. The first crystal is broken into four sections; the second into thirty or forty. We have beside a
3
section of a crystal I 4 in. in diameter - green - and also many fragments
of a broken crystal (ill defined) which we may patch together. We have
not yet reached the tourmaline streak and when we do I have little doubt
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parent green tourmaline over 2 inches long and 1 inch in diameter. It was
of a decided emerald hue when taken from the cavity, but has since
changed to the color of the beryl. We have also some large specimens of
rubellite in lepidolite which will prove acceptable and many others, but
hardly worth the amt. expended. Half of the lepidolite was given to
Bowker according to agreement - 29 lbs. of the remainder I will keep
with your permission and in return will not call any further share in the
results. Bowker has also consented to say nothing about his 1/5th royalty. The minerals I will take home tomorrow and repack them carefully
and send them to you on Wednesday or Thursday, together with others I
have had in reserve for you for some time past.
My men worked well and from the large territory exposed we deserved three or four cavities at least. We probably removed about forty
tons of rock. Still I do not believe Mt. Mica to be exhausted and am
ready to try it again when convenient. But I shall not operate again the
same corner, but take the other nank at the entrance of the pit which has
not been touched for many years. Mere blasting will be comparatively
easy as the rocks can be rolled down hill and the tourmaline streak is
probably near the surface. All the surface signs were blasted out 40
years ago, therefore mineralogists have passed it by, but my faith in it
has increased from my explorations in other parts of the ledge.
P.S. I enclose bill of expenses amt. to $73. Will write more particularly from Bangor."

The financial obligations of the company and the split of
minerals and gems frequently defied reason and logic as the
specimens and many details are unavailable for our examination.
The final chapter of the 1870 activity was reported by Hamlin
(September 7, 1870; CPL):

I Inch
L-------~

Green elbaite (4.5" x 7" = I 1.4 x 17.8 cm) 1904 pocket
(from Bastin, 1911 ).

but that we shall find some beautiful things for the area exposed will be
quite large and must contain some cavities. I do not expect anything tomorrow but shall expect to be gratified on Saturday, Monday, and Tuesday. [Note no mining on the Sabbath day.)
We are having fine weather and everything looks propitious. Will
try to write you a long letter on Sunday."
"[Sunday, September 4, 1870; PASL]
Our exploration is ended and our labors yesterday yielded us but
little in comparison to what we reasonably expected. The cavity proved
what l suspected a very small one - scarce larger than my two hands. Its
entire contents I have preserved and will send them in a little bag. In it
you may find something of microscopic interest. The crystals lay loose
in the sand which filled up the cavity. We have a long acicular transparent crystal 3 inches long - resembling very closely the Siberian beryl
1
(about I4 inch in diameter). The other is an ill defined crystal of trans-
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"I arrived home safely last evening and will send the minerals by
tomorrow's Express. Although still chagrined with my failure or rather
partial failure I cannot help laughing when the picture of Bowker's face
rises in my memory.His look of despair, avarice and disgust blended together when the last blast gave no sign. I shall not soon forget. He confidently expected a rich harvest and so did I. Had I abandoned the attempt
to reach below the little cavity saturday morning and put both drills on
top of the ledge west of it, near our cavity I might have reached something near the surface as there are fair signs. But then the ledge looked
well before, and I did not wish to leave any treasure for Bowker to blast
out after I had gone. The total expense of my explorations \Vere S 119,
making ours S73 and my father's S46. My father's adventure yielded I 05
lbs. oflepidolite= SI 0. and a few cabinet specimens of amblygonite and
inferior tourmalines. I also found for him in a little crevice close by one
of the cavities of the Mica men and which was laid bare by the last blast
and overlooked by me for several days a shattered crystal of green & red
tourmaline and also a nodule of white which belonged to the same crystal. This nodule is of the size of my two fingers and the fragments of the
crystal were covered \Vith dirty kaolin and therefore escaped my notice,
although I had hastily looked it over once before. It is necessary to look
over every rock blasted out and pick into every weak spot else choice
minerals may be overlooked. The hole under my father's cavity which
had blown out twice, I did not charge again as I did not think the chance
worth the powder. The cavities do not have any connection with each
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other and are liable to occur anywhere in the ledge along a certain line
and where there are masses of ... feldspar and cleavelandite. The ledge
lays in layers and the cavities are found before these layers pass from a
gentle incline to quite a vertical position ... The right flank near the entrance of the pit now offers the best chances for success. A year ago I examined it carefully and found that four or five depressions on its surface
were simply superficial blasts made forty years ago, probably by Baron
Lederer & Cramer. They found lepidolite and tourmaline on the surface
and did not imagine that the next layer of rock might yield other specimens or cavities.
I have been so well impressed with this view from my observations that I have tried to obtain possession of fifty feet square of it.
Bowker is now deliberating whether he will take the oroide watch for it.
If he does not accept my offer I shall blast it out next spring. It will be
easier blasting there than in the pit as the rocks can be rolled down the
hill. It was here on the surface embedded in rotten felspar I found my
beautiful blue crystal in 1866 or 67.
As Bowker desires me to explore again this fall, I should like to try
this part of the ledge late in Oct. if you and your friends feel willing to
risk another $75 on the same terms as the last adventure. Bowker tells
me he is trying to sell the farm and the ledge may fall into closer hands
than his, before next spring. Next spring I shall blast it out myself if it is
not done before.
I sent the bill of expenses amounting to $73. from Paris Hill. The
cost of removing the dirt and debris from the top of the ledge was quite
$8. and only half the expense was charged to us. Nothing will be retained by me except the 29 lbs. of plain lepidolite mentioned in my last
letter-all the minerals and fragments will be enclosed to you in the box.
Bowker has consented to say nothing about his 1/5 royalty, and I
have no wish to share in the results for I seek for better things, and I have
no doubt but that I shall get them bye and bye when the ledge is more
fully explored. The long slender crystal is the only one of the kind I have
seen from Mt. Mica. The other crystal has not only lost color since removal but has acquired several flaws. I have noticed this in other crystals. In the box in separate package I sent your fluorspar and the
specimen of smoky quartz which is the best Mt. Mica has yielded - to my
recollection. My men worked well, and did quite as much as miners who
ask S3.50 a day. S2 a day is cheap for their labors."

Hamlin ( 1870) had indicated his interest in Mount Mica at the
end of the season: "The finest specimens of the tourmaline species known in the world have been taken from the now exhausted
locality at Mount Mica."

find something." Hamlin apparently was interested in a number
of mining ventures as he indicated to Leidy (March 28, 1871;
CPL):
"I have made arrangements to work Mt. Mica on the I 0th but fear
the storm [snow?] of yesterday will postpone it a week.
Nims wrote to me for information concerning the beryl localities
at Royalston, Mass. and I wrote to obtain permission for him to blast
there but found that my friend Burbank of Lowell [Massachusetts] intends to operate there on the 12th of May and therefore Mr. Nims must
wait. I think of joining in the Adventure to the amt. of $20 but do not intend to go myself
It is also very doubtful if I can visit my friend at Thunder Bay in
June and if not I propose to turn my Pass from Collingwood to Thunder
Bay to you.
You will find my friend of the British Engineers a fine fellow and
he will assist you with his men in the search for minerals. Now if you and
[Clarence] Bement will come and pass a day with me, I will go with you
up to Paris & Hebron where we will explore for four or five days and
then you can continue on the Grand Trunk to Collingwood. I will also
obtain a Pass for Bement over the Lakes and another for both of you
from Boston to Bangor by boat."

Hamlin further encouraged Leidy and Bement to come to
Maine even though it might not coincide with a Thunder Bay
[Ontario, Canada] trip and might occur in early summer. He
wanted them to visit Mount Mica , Paris and Mount Rubellite,
Hebron. As an enticement, Hamlin wrote (April 5, 1871; CPL):
"If possible I shall commence an exploration of Mt. Mica before
we arrive so that we can expose a cavity without waiting more than two
days. I have reserved a place in the ridge with this view for two years and
shall not touch it this spring. I am quite sure of a cavity seven feet below
the surface on the south side. My father hails these plans with joy and if
the infirmities of age do not prevent he will accompany us to Mt. Mica
which he discovered 51 years ago.
Nothing new from India and I fear a package has miscarried.
I shall try to join in the exploration at Royalston and if successful
will send on some specimens to Philadelphia. What I see are yours as I
have now some fine xis from that locality."

Despite Hamlin's plans, several changes occurred. His
friend Burbank couldn't operate at Royalston as projected, but
the package of gems from India arrived. Mining at Mount Mica
had its problems (May 9, 1871; CPL):

MOUNT MICA DURING 1871
No further venture at Mount Mica is mentioned by Hamlin
(November7, 1870throughMarch 12, 187l;CPL[9letters])except on Febrnary 27, 1871 (CPL): "Please accept my thanks for
your kindness to me while in Philadelphia. I hope I may be able
to reciprocate sometime on the summit of Mt. Mica." Finally
Hamlin indicated (March 23, 1871; CPL): "I am arranging my
affairs so as to to work on Mt. Mica in three weeks and hope to

"I ventured to attack Mt. Mica last week with a crew of four men We blasted beside and back of the little cavity we struck last fall, and
from which the tourmalines now owned by Mr. Vaux were obtained but
found nothing whatever, not a solitary specimen save two plates of
mica. After working there two days I abandoned that flank and went
over to the southwestern side close to the entrance. We blasted there but
one day, when we were driven off by the storm and I then returned
home. Yet in this short time I struck a little cavity and got one broken
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crystal of red tourmaline, 3 in. long. I will never touch the northeastern
flank again."

Although Hamlin was a professional man with an influential family, reality demanded that budgets had to balance and
hard money always had to be accounted for. Mount Mica was a
passion and a heritage and Hamlin made sure that he didn't invest
his money foolishly. He wrote to Leidy (May 14, 1871; CPL):
"I shall send you by tomorrow's Express (paid through) the box of
minerals intended for sale. Among them are included most of the minerals I obtained at my last and incomplete exploration at Mt. Mica. Some
of the radiated tourmalines in mica are beautiful and they are rare. All of
them were obtained in this last operation.
You can estimate their value as you please, for I do not send them
as a speculation; but to obtain some of the funds required for another
search. Therefore you need not trouble yourself to consult me as to a satisfactory price."

The encouragement seemed to have worked as Hamlin
wrote Leidy (June 7, 1871; CPL):
"I am glad to hear of your intention to make me a visit. Perhaps it
would be well to defer it until after the month of July as all my miners
will be engaged in haying during that month. But if you cannot come at
any other time we will do the best we can. We will visit the tourmaline
localities and several others, also the quartz crystal vein where we can
get half a ton of good specimens of crystals if you wish to have them.
[Diamond Ledge, Greenwood?] ...
I do not wish you to give yourself any trouble in selling the Mt.
Mica specimens I sent you some time ago, but would rather you would
lay them aside until they are called for by the mineralogists.
We will go to Minot and examine the cabinet which was left by a
crazy fellow who spent several years in hunting for minerals in Oxford
Co. There is in this collection a remarkable altered rubellite which will
excite your cupidity but it is doubtful if we can manage to obtain any of
the best specimens."

search on Sunday. We may have raked the base of the crystal away in the
debris and overlooked it; therefore if you have none of it I will look
sharp after the Bowkers.
I hope that you have arrived home in safety and that Mrs. Leidy is
well. We are much chagrined to think the threatening weather frightened us away. However I shall return next month to finish my exploration and have hopes of success ....
P.S. I have the impression that Mr. Bement was not satisfied with
the distribution and perhaps accuses me of want of liberality but I hope
that he will take a different view when he examines all of the specimens."

While train connections for mail transportation may have
been efficient in the time period, it is surprising that Leidy
(August 22, 1871; CPL) apparently responded the same day that
the fragments fit none of his:
" ... so that it is probable as you suspect, part of it may have fallen
into the hands of the gentle Bowker." [Leidy related the return trip to
Philadelphia included stops at several mineral dealers and they acquired
several good specimens. Regarding Bement, Leidy hoped to assuage his
feelings:] "I intend letting him have the large piece of Achroite, in our
division of spoils."

The complication of a new personality at Mount Mica
meant that each had to find a way to fit in and reading between
the lines in this and other letters demonstrates this quirk of human nature. Hamlin wrote (August 29, 1871; CPL):
"Concerning the base of your crystal I am quite sure that it was not
in place when I first saw it in the matrix. Bement may have raked it down

Leidy (July 10, 1871; PASL) sent a draft paying for several
of the Mount Mica specimens and indicated that he and Bement
were planning to visit and letters passed concerning travel arrangements. Mr. and Mrs. Leidy anived in Bangor, Maine on
August 15 in the company of the eminent mineral collector and
industrialist, Clarence Bement (See Conklin, 1988 and Peters
and Pearson, 1990 for biographical information). The mining excursion lasted just a few days and Augustus wrote to Leidy
(August 22, 1871; CPL):
"On clearing out my pockets this morning I find the enclosed fragments which I have unintentionally brought away, and which evidently
belong to other fragments in your possession. From these fragments you
may be able to build up some crystals as I have done before. Please inform me if you do not find any pieces belonging to your large achroite
for I suspect that the Bowkers found more than we think during their
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Clarence Bement (photo courtesy of Curt Joseph).
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into the hole and we may have overlooked it in the excitement. If
Bowker has got it and conceals it from me he will sell it to Oscar Allen of
Yale Coll. but I will search for it carefully when I go up. Ask Bement if
he did not rake down a part of what he thought to be a quartz crystal.
There is certainly a base to that achroite, but the blue fragment
which I handed out to you afterwards and dug out from the matrix close
by the achroite may possibly belong to the xi. and the intermediate fragments broken into minute pieces. Please compare the diameters of the
two fragments carefully and inform me before tuesday of next week."

The achroite mentioned was labeled by Bement: "Achroite with
Cookeite ... Aug. 1871" and the reverse of the label indicated:
"collected in 1871 when Dr. Leidy, Dr Hamlin and I went to Mt
Mica for minerals. A large xtal of tourmaline was found which
Dr. Hamlin generously appropriated though all had an equal in1
terest in it! Almost colorless portion of a xtal. polished: 1 /2 x
1
1 12 in[ch]" (Robert Curran, personal communication, 1992;
specimen formerly AMNH 12341 ). Feast and famine was, and
currently is, the rule of mining discoveries in Maine (and the rest
of the world!), not just at Mount Mica. Hamlin verified this in his
next letter to Leidy (September 8, 1871; PASL):
"I returned last night from Mt. Mica where I failed to obtain any
tourmalines or any other minerals in fact it was the most complete failure I ever made at Mt. Mica. l blasted out large quantities of rock beyond
and below our cavity but found nothing whatever. That cavity was the
extreme western limit to the tourmaline deposit and now the only
chance remaining at Mt.Mica is the forlorn hope in the centre and it will
require one or two years for me to collect sufficient courage to attack it.
Adieu Mt. Mica for the present. Bowker states that he found nothing in
the debris and I believe him.
l now think after having examined the debris that the green & red
fragment is really the base of your achroite for l remember that it lay in
the same line and distance about 2 inches from the fragment you now
have also that one end was broken into fragments. The intermediate
space was probably filled up with these broken pieces.
There is a faint possibility that there may have been two crystais
and that the base of yours was raked out among the debris and picked up
by the Bowker children - if so, B will sell it to Oscar Allen at Yale and
then we can reclaim it.
I am glad to learn that you have the tourmaline and hope you will
obtain most of the specimens and reserve them for the future for no more
can be obtained and the place is practically exhausted ..
I have received information from my- (Mica men) that they have
discovered a new locality of green tourmaline, lepidolite etc. about 20
miles north of Mt. Mica. The specimens they have given me look well
and indicate a valuable discovery. Next month if my finances recover
from the recent disaster I will go up and look after the deposit. Nothing
new from foreign lands [regarding imported gems]. .
P. S. I have given B his royalty on what was obtained at Mt. Mica
and in the guise of presents viz l demijohn of rum, 2 bottles of rum, l
wheel barrow, 2 silver spoons, l oroide watch, and nearly all the mica
which is worth 540 more and I think that is quite enough - it satisfies my
conscience."

The only green tourmaline localities of note "20 miles north of
Mt. Mica" are Black Mountain, Rumford and the Dunton quarry,
Newry; but these localities are generally supposed to have been
discovered later than 1871 and Hamlin did not indicate he visited
the localities at that time. Black Mountain was blasted into as
early as 1878, and the Dunton quarry was first blasted in 1898.
So deep was Hamlin's disparagement that he wrote to Leidy
(January 23, 1872; CPL):" ... I propose to let the locality alone at
least for several years, therefore all who wish to operate there
will have my good wishes."
Leidy (1871) briefly reported of his and Bement's participation in mining at Mount Mica:
"Remarks on the Minerals ofMount Mica. -Prof. Leidy remarked
that the specimens of minerals presented this evening by Mr. Bement
and himself were part of a collection which they had obtained at Mt.
Mica, near Paris, Oxford Co., Maine. At the invitation of, and in company with, Dr. A. C. Hamlin, of Bangor, they had recently made a visit
to that locality, celebrated for its beautiful tourmalines and other interesting minerals ....
The largest and finest tourmalines, obtained from the loose material of the pockets previously mentioned, almost invariably occur in a
fractured condition. Two pockets exposed in our presence, communicated with fissures of the surrounding rock, and the contents, as raked
forth, were observed to be quite moist."

F euchtwanger (1871 ), the noted American gemologist,
also reported:
"He [Feuchtwanger] also made some remarks upon a collection
of Tourmalines of various colors, one of a fine red tint, and others of a
beautiful yellow, which had been brought from the vicinity of Bangor,
Maine."

Though Feuchtwanger obviously acquired some of the newly
found Mount Mica quarry specimens, some readers of this reference have surmised that the report was actually signifying tourmalines from Bangor, the city in which Hamlin lived.
Hamlin and Leidy exchanged many letters concerning the
importation and sale of specific gems Hamlin was receiving. On
October 26, 1872 (CPL), Leidy wrote to Hamlin: "I received the
news of your father's [Elijah] death with sorrow."
Hamlin's leisure Hours Among the Gems (1884) seems
somewhat of a mystery to some mineral historians as his name is
so closely tied to Maine, but the gem correspondence between he
and Leidy emphatically underlines his national stature among
contemporary gemologists. Augustus revealed an inkling of this
to Leidy (October 30, 1872; CPL):
"I have not made any explorations for minerals this year and do
not contemplate making any more - perhaps for several years to come.
My interest in gems is subsiding and my collections have been neglected and forgotten for months past. It may revive however with a
fiercer flame than before. Last Spring a ramble among the Gem treas-
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ures of Europe was proposed. A companion - publisher and funds were
found but my family will not consent to the long absence and I have
quite abandoned the project. The proposed trip included London, Paris,
Holland (several of its cities), Berlin, Dresden, Vienna, Constantinople,
St. Petersburg and the gem mines in Siberia. The description of the mineral and gem treasures of Dresden, Vienna, St. Petersburg and Constantinople would alone form a very interesting volume."

Hamlin was so discouraged with Mount Mica that he wrote
a book about it ( 1873) as he must have felt that very little activity
in the future would occur there and he could combine its story
with a review of tourmaline. Leidy wrote to Hamlin (September
30, 1873; PASL): "I have just received and read your pretty little
book on 'The Tourmaline' for which I return my thanks. I hope
its success may prove an encouragement to prepare similar
works on the other gems." But for his writing, Hamlin remained
relatively inactive with gems. He advised Leidy (November 11,
1874; CPL): "It is a very long time since I have written to you and
the chief cause has been a want of something interesting to tell
about. For a year past I have done nothing in the way of minerals
and have added hardly a specimen to my collection." Later,
Hamlin seemed to be regaining his enthusiasm as he wrote to
Leidy (November 25, 1878; CPL): "Went up to Mt. Mica a few
days ago - nothing has been done there for several years. Does
not present an inviting appearance - but still I may attack it next
year or the year after, ifl can make satisfactory anangements."
Hamlin (1895) noted that a pocket was opened by Bowker and
Nathan Perry in 1878 and it must be supposed that the attempt
was still later in that year than Hamlin's indicated visit. Hamlin's
interest in gems had returned when he wrote to Leidy (July 18,
1879; PASL ): "The omens are propitious - Last night I dreamt of
finding magnificent beryls at Royalston [Massachusetts] where
some ten years ago I left work unfinished."
The hiatus was broken but with small success and Hamlin
advised Leidy (October 24, 1879; PASL): "A short time ago I
made another attack upon Mt. Mica - the first since our exploration eight years ago. After working a week I struck a cavity but it
proved to be quite a banen one yielding a few xls of green tourmaline of strange modifications, a few specimens of amblygonite and mica. The exploration may therefore be reckoned as a
failure and strengthens my opinion that the deposit is about exhausted." Hamlin ( 1895) indicated that one of the Vaux's was his
partner in one 1879 excursion and that an 1879 pocket whose
contents were solely his own was also opened.

MOUNT MICA IN THE 1870'S FROM The
Thurm~neCHRONOLOGY

With the benefit of time markers inserted from the HamlinLeidy conespondence, Hamlin's (1873) chronology can be assigned dates:
"The year following [ 1870?] this abandonment of the mine, a
party of explorers, searching for mica for commercial purposes, com-
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menced operations at the same place, and proceeded to remove the rock
on the eastern side of the pit. They removed about three hundred tons of
rock, and descended to the depth of quite eight feet. At nearly this depth,
the miners struck five well-defined cavities on a line ranging from east
to west, but disconnected with each other. All these cavities contained
tourmalines ...
The writer, again taking courage at the success of the micahunters, commenced [ 1870?] explorations on the northern and eastern
wall of the pit. Several fine specimens of rose-red !epidolite, and some
other lithia minerals, appeared on the side of the excavation to give hope
to the mineralogist. Eighty tons of rock were removed in this operation
before a cavity was struck. One ton oflepidolite was obtained, including
a large mass weighing five hundred pounds. The cavity proved to be a
large one of more than a bushel capacity, and yielded a great number of
minute crystals of tourmaline, besides several large specimens, which,
unfortunately, were in a state of disintegration. Some months afterwards the exploration was continued, and in the same direction, - to the
northeast. After removing forty tons of rock, a small cavity the size of
the hand was opened, and yielded a broken crystal of dark green the size
of the thumb ..
In this last exposure of the ledge, no lepidolite, and very few of the
associate minerals that accompany the tourmalines, were obtained; and,
from the appearance of the wall, the miners concluded that the eastern
limit of the mineral deposit had been reached: therefore the exploration
in that direction was stopped.
The next summer [ 1871 ?] the western flank was examined; and, a
few preliminary blasts having yielded positive signs, the miners were
directed to blast out an extent of the ledge amounting to about sixty tons.
... finally a large cavity was reached, which yielded many minute crystals of pure white tourmalines, and fragments of what were once magnificent crystals of white and red, and white and dark blue.
A month later in the season, the work of blasting out the western
flank was resumed. Fifty tons of rock were removed, but not a single
tourmaline, nor a specimen of the rare minerals associated with them,
was obtained. We then arrived at the conclusion that both flanks of the
deposit had been reached; and the only hope of obtaining further tourmalines lay in blasting out the central portion of the ledge. To reach the
imaginary line of the tourmaline deposit will necessitate the removal of
large quantities of rock to the depth of eight feet; and, as this operation
will require a large expenditure of labor and money, all further attempts
to explore the ledge have been abandoned. We do not, however, consider the locality as totally exhausted; but we regard all future mining operations in search of the tourmalines as extremely hazardous and
costly."

Hamlin ( 1895) provided detail of the 1871 episode which
should have been fresher in his mind in 1873:
"In 1871 the author determined to testthe ledge again, with but little success, however. Prof. Joseph Leidy, of Philadelphia, who had become greatly interested in the deposit, was invited to be present and
assist in the operations. Blasting was commenced in September, and after a few tons of rock were removed a large cavity was uncovered, and
the large achroite crystal which is now at Harvard was soon unearthed.
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Prof. Leidy was then invited to try his luck in the cavity. After removing
some of the loose Cookeite and broken fragments of the surrounding
rock, he was gratified in bringing to light another crystal of white tourmaline which was a little smaller than the first crystal and not so long;
nevertheless, a remarkable specimen, and one of the largest achroites
known."

It is evident that the difficulties of mining solid walls were
daunting at this time. Previously, there were convenient and well
exposed shelves to work on, but the reaching of depth and consequent problems of overburden changed the generally casual mining activity into a commercial venture. Hamlin realized that
effective mining could not progress without a substantial outlay
for equipment, wages, supplies, etc. and his mining ceased for
the remainder of the decade.
On a scientific front, Hayes (187 5) detected phosphorus in
Mt. Mica lepidolite and used this finding to build a small supporting case for a then current idea that "all crystalline nonstratified rocks from granite to lava are products of the transformation of sedimentary strata."

Mica crystals from the Wheeler pegmatite, not far from Peaked Hill
(photo courtesy of Ben Shaub).

"This company are now having very large orders for feldspar
from the manufacturers of China and Porcelain ware in Ohio and New
Jersey, who pronounce it the best they can find in this country, and it is

HAMLIN'S GEM BUSINESS

thought there is an almost inexhaustible supply of it on this property. A

Augustus Hamlin was interested in international gems in
addition to ones he could mine. Hamlin wrote several books and
articles on gems. On January 5, 1869 (YUL), he wrote to Benjamin Silliman, Jr.:

a very valuable shipping product, and the source of a large business and

recent letter from Dr. True says he sees no reason why it cannot be made
revenue to Oxford county. The uncovering of this deposit of mica necessitates the finding of this rock, and consequently it can be quarried at
much profit to the owners. The company believe that of all the enterprises yet entered into in Maine this is destined to take foremost rank,
"I am making a collection of the precious and decorative stones of

and six months will not elapse before the holders of what little stock has

the United States and would like a clear specimen (to cut) of the iolite

been sold, will be in receipt of a rich harvest of returns from this outlay.
It may not be generally known that both mica and feldspar are quarried,
not mined~ hence the cost of putting it into a marketable form is but a trifle compared with mining for metals; and no process of smelting becomes necessary, as nature gives both articles in a state nearly ready for
commercial purposes. - [Portland Sunday Times. "

and Topaz found in Conn. and in fact any transparent stone found in our
Country. In exchange for these I have a few crystals of Tourmaline and a
few cut tourmalines also fine cabinet specimens of Tourmalines ... enclosed in Cookeite[.]
At the next meeting of the [American] Association [for the Advancement of Science] at Salem I will show you some of my gems especially the Tourmalines."

Silliman noted on Hamlin's letter: "Dear George [Brush].
Will you help Dr Hamlin to what he wants? B.S."

THE FOURTH MOUNT MICA COMPANY
The silver and copper mining boom in eastern Maine must
have been the fillip to spur Hamlin to form a formal tourmaline
company. Metal mine stock promotion was in full swing and investors were seemingly everywhere on the horizon. On April 30,
1880, the Maine Mining Journal announced a discovery of mica
on Peaked Hill, Gilead, and the Maine Mica Mining Company
was formed to exploit the deposit on June 5 (June 11, 1880,
MMJ). In a purely promotional public statement, The Maine
Mica Company announced:

The first inkling of Hamlin's renewed mining interests
came on May 21, 1880 (MMJ): "Dr. A. C. Hamlin, of this city,
has recently sent to Yale College some very handsome specimens of copper ore from the Douglass mine at Blue Hill and tin
ore from the Maine Tin mine at Winslow." Mining fever had
gripped most of eastern Maine in 1879 and 1880 and Bangor was
the center of the epidemic. With the mining boom still increasing
in fervor, Hamlin realized he could also form a company to work
his favorite spot. The next year (July 29, 1881, MMJ), it was announced: "Dr. A. C. Hamlin, of this city, has returned from a trip
to Mount Mica, his recent valuable purchase in Oxford county."
Hamlin's success was further revealed to Joseph Leidy (July 28,
1881; PASL):
"I have at last possession of Mt. Mica and propose soon to blast
into its vitals. I have also obtained all of the crystals and fragments that
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Maine Tin Mining Company stock certificate (courtesy Herb Obodda).

Mr. Bowker has collected for several years past and among them are
several fine crystals of tourmalines. One of them was in three parts
about four inches long, transparent green and a marvel of beauty. One
1
termination preserved - inch in diameter. Another 2 1/:z in. long, 1 /-i in.
1
diameter, red at the top, rest green; another /:z in. dia., 3 in. long, seagreen - another 11/:z in. long, white tipped with red.
I hope to open some cavities and believe I shall."

Hamlin apparently purchased the crystals found in Bowker's
1880 pocket (Hamlin, 1895).

THE WINSLOW TIN MINE
In the late l 870's and early l 880's, a metal mining boom
spread across southern Maine from Acton in the west to Sullivan
in the east Hamlin became an officer in a number of metal or
slate mining companies. The cassiterite, which was to prompt
the formation of a mining company at Mount Mica in the l 860's,
also prompted Hamlin to mine for cassiterite in 1880. The cassiterite deposit near the Kennebec River in Winslow, just north of
the Vassalboro town line, was called to Hamlin's attention. The
significance of tin was explained by Anonymous ( l 880a):
"The country has no lack of mines of gold, silver, copper, and
lead; and ifany failure should occur in those now opening in Maine, it is
not likely that many besides their particular owners would be conscious
of the deficiency. Nor it it likely that any great or radical effect would be
wrought upon the general industries of the country, should the yield of
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these metals in Maine prove as generous as the most enthusiastic miners
there anticipate.
With tin the case is different for that metal we are obliged to go
abroad, chiefly to England, and so long as England controls the market
for tin, there isl ittle hope of our wresting from her the larger traffic in tin
plate. The development of tin mining at home to a degree sufficient to
secure the practical independence of our vast industries employing tin
and tinned iron would be worth much more to the country, indirectly if
not directly, than any mine of gold or silver. Accordingly it may be
safely said that the announcement of the discovery of extremely promising deposits of tin ore in Maine is likely to awaken a heartier interest
throughout the country than any other mining reports from that land of
mining booms. If any of Maine's mineral products fail, it is sincerely to
be hoped that the failure will not be in tin."

Augustus Hamlin entered the Maine mining arena in a big way as
he worked on forming the Maine Tin Mining Company and may
have provided the information for the anonymous Scientific
American reports ( l 880a,b ). The actual first notice of the
Winslow mine came on April 23, 1880 (MMJ): "A tin mine is
now being developed in Winslow on the Kennebec. Dr. A. C.
Hamlin, of Bangor, is largely interested in it. We shall soon give
additional particulars in regard to it." This notice was followed
by an announcement from the Kennebec Journal (April 9, 1880,
MMJ):
"North Vassalboro is having a little tin boom. Twelve years ago
Dr. Whitman of Gardiner found indications of the existence of this
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metal on the Chaffey farm in that place; but did not consider the vein
rich enough to work. Recent discoveries have developed the fact that
there are several small veins of this ore which must converge into each
other at some point. Workmen are excavating on the site, and it is
thought that something tangible may result."

Coincidentally, Baiilett (April 23, 1880, MMJ) wrote an article
on English tin mining, saying he had done so" ... in the possible
anticipation of it..." in Maine. And if Augustus Hamlin did not
already have enough to do, considering his medical profession,
veteran's organization duties, directorship of the Douglass copper mine and Presidency of the Blanchard Slate Company, he
also became involved in a tin mining venture (May 28, 1880,
MMJ):
"The Maine Tin M ming Company was recently organized in Bangor with a capital of S500,000, divided into I 00,000 shares of a par
value of $5. The officers are, President, Col. I. S. Bangs of Waterville;
Treasurer, John S. Jenness of Bangor; Secretary, H. E. Hamlin of Bangor; Directors, Col. I. S. Bangs, of Waterville, Gen. Chas Hamlin, Dr.
A.C. Hamlin and John S. Jenness of Bangor, and S.S. Marble of Waldoboro.
The company propose to operate for tin wherever found in the
State of Maine and especially in the town of Winslow where a deposit of
tin was discovered ten years or more ago. The property has recently
been very thoroughly explored, a considerable quantity of rich specimens of tin has been extracted and bars of tin have been melted from
them.
The deposit at Winslow, exhibits near the surface, several veins
from one inch to several inches in thickness, carrying more or less tin.
The ore of tin is the peroxide or cassiterite yielding from 46 to 76 per
cent of metal, and enclosed in layers of calcareous slate, resting upon a
broad and well defined dyke of trap stone. It is associated with quartz,
fluor spar, carb. oflime and margarite, running parallel with the slates.
The mineralized belt measures thirty feet in width, and is estimated to be forty or more; in the brook in front of the shallow pit, five or
more veins appear within a space of eight feet. No deposit in the United
States has thus far yielded as many rich specimens of tin stone at the
present time; and it is stated by experts, that all the minute and numerous
veins of the surface, may be expected to unite at no great depth. Slabs of
the slates have been taken out, containing hundreds of crystals of tin,
varying from the size of a pea to the end of the thumb.
Tin mines are not easily discovered, and the ore 1s rarely abundant
or remunerative at the surface. The quantity gradually increases with the
depth. In Cornwall and Saxony, the veins are usually congeries of thin
streaks, and rarely exceed six inches in thickness. In the mine of
Trewiddens-ball, the tin ore occurs in veins from half an mch to eight
inches in width, but so irregular and interrupted, it is difficult to determine their direction or inclination. The tin floor of the famous Bottalack
Mine, is only eighteen inches wide, even at a vast depth.
The quantity of tin ore required for successful mining is much
smaller than is generally supposed. According to the published reports
of the English engineers, Phillips and Darlington, the average quantity
of tin ore found in the productive mines of Europe, rarely exceeds

twenty pounds of ore to the ton of vein rock; and in fact, the average of
the ore in the Cornwall Mines was, in 1855, only seventeen and a third
pounds to the ton of vein stuff. The great tin mine of Altenburg, which
yielded at one time, four-fifths of that district in Saxony, afforded but
one ton of tin to two hundred and forty of rock.
It is believed by geologists, that the deposit at Winslow is a remarkable one, and of value, and that it is worthy of a large expenditure
of money in testing its value. It is hoped that further explorations will reveal what has long been sought for in the United States - a successful tin
mine. The Company own the mineral right to a large tract of territory,
with sufficient land for mining and other purposes; also the right to purchase adjoining properties, if required. With the view of development,
the Directors propose to offer to the public a limited amount ofTreasury
Stock.
Prof. Forrest Shepard, ofConneqicut, and Prof. C.H. Hitchcock,
of New Hampshire, have visited the property and made favorable reports."

Just two weeks later than the previous Maine Mining Journal repmi, another report came in which may have been of considerable interest to some readers (June 11, 1880, MMJ):
"Dr. A. C. Hamlin of this city received from Prof. 0. D. Allen, of
New haven, Conn., a bar of pure tin weighing 14 ozs., being the product
of two pounds of ore from the property of the Maine Tin Mining Company at Winslow on the Kennebec. This is said to be the largest bar of tin
ever cast from ore mined in the United States."

Though it is uncertain how many tin ingots were ever poured,
one, formerly in the collection of the Boston Society of Natural
History, is now in the collection of the Maine State Museum.
The publicity of the Winslow deposit was widespread and
the Maine Mining Journal (September 10, 1880 and October 29,
1880) abstracted the articles from Scientific American which
made notice of the property and its minerals and was the first to
note the occurrence of margarite and lepidolite at Winslow, apparently on Charles Hitchcock's authority. No verified specimens are known, however.

Tin ingot made from Winslow ore ( MSM l -
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A second article (Anonymous, l 880b) in the Scientific
American explained:
"Our correspondent is of th~ opinion, that the western portions of
the State give indications of extensive belts of gneissoid ledges interspersed with fluorspar, and in several places in Cumberland County fine
specimens of cassiterite have been taken from what appear to be well
defined seams, some of these seams were laid open in rock cuttings for
rai Iways some years ago, but those who did the blasting knew nothing of
mineral ores, and the geologists were looking for other things."

A tin mine was even promoted in Newfield (November 12,
1880, MMJ), perhaps as a stock adventure, because of the
Winslow locality. (R. A. Varden wrote a letter to the Maine Mining Journal, in the same issue, which discussed Cornish tin mining.) The first indication of serious efforts came so long after the
announcement of the company's formation (November 26, 1880,
MMJ), that it might be smmised that not enough stock had been
sold previously to fund the venture:
"Active work is being carried on at the property of this company,
which is located in the town of Winslow, on the Kennebec, directly opposite the village of Waterville and but about two miles distant from the
railroad station at the latter place. The country formation, which is a
mica slate, is here intersected by a series of narrow, parallel veins of
margarite [shown to be ordinary muscovite, King and Foord ( 1994)],
fluor spar, and various other minerals, and having the same general
trend as the surrounding strata which is a few degrees south of west and
north of east. It is in these veins that the crystals of tin [cassiterite] occur~
and wherever the veins have been exposed, at various points for a linear
distance of more than 220 feet, tin has been found in greater or less
quantity. In fact, this locality has for years furnished nearly all the specimens at present to be found in the principal cabinets of the Eastern
States. The property has been examined by several of the most competent authorities upon tin and tin mining in this country, including Prof
C. H. Hitchcock, Prof Forest Shepard and Prof T. Sterry Hunt, who
have one and all spoken in the highest terms of the prospect as one that
should by all means be thoroughly explored. Several prominent Boston
capitalists having recently purchased largely of the stock of the company, the treasury is now well supplied with funds and it is proposed to
at once sink the shaft I 00 feet and cross-cut at that depth the entire section through which the veins extend. The work thus far accomplished
consists mainly of surface improvements, making preparations for the
winter, &c., and in securing the mouth of the shaft from the inroads of a
brook which flows by its side and which is subject to very sudden and
heavy rises. To this end a sort of coffer dam has been constructed around
the shaft and on the outside packed firmly around \Vith clay, making it
utterly impervious to water. This work is now fully completed and it was
the intention of the superintendent to commence operations in the shaft,
which is now 14 ft. deep, on Tuesday of the present week. As the dip of
the veins is nearly vertical they can be followed down during the process
of sinking and at the same time leave a good working shaft. The property
is an extensive one and if future developments shall fulfill the expectations warranted by the surface indications the company not only have a
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bonanza on their hands but will also have the satisfaction and be entitled
to the honor of having opened and developed the first tin mine in America. Mr. C. W. Kempton, the well known mining engineer, has entire
charge of the work."

Progress was apparently being made as can be noted from a
telegraphic style note (January 7, 1881, M MJ):
"Usual progress is being made at shaft of Maine Tin Mining Co.
On the night of Dec. 30 a scam of water was struck, making about 200
buckets ( 120 barrels) of water in 24 hours. Things looking fairly as well
as expected at present depth of about 40 feet below deck. Mine is rather
wet just now but new pump will have it cleared in a couple days."

News became more frequent as the company had actual information to report (January 14, 1881, MMJ):
"The annual meeting of the Maine Tin Mining Company was
holden [sic] in this city on Tuesday last. The election of officers was
postponed for a few days in order that prominent Boston, New York and
Philadelphia capitalists who are becoming interested in the mine may
secure proper representation on the board of directors. The shaft is now
down about 40 feet and is making good headway, as the pump handles
the water easily. At the depth of about 65 feet the first crosscut is proposed in order to determine definitely the depth at which the veins will
unite."

From our perspective in time, with no living memory to advise us, the reader might look upon nineteenth century newspaper and magazine accounts on mining as whimsical, at best, and
no more fantastic than tales recorded by the Brothers Grimm or
Jonathan Swift. Months before, the depth of the single shaft at
Winslow must have been insignificant in comparison, but
Anonymous ( l 880b) appeared in print on October 30 and said of
the tin vein that it was: " ... indeed far better than that offered by
the best Cornwall mine at an equal depth from the surface ....
with every day's work the seams are widening and rapidly converging towards what must at no great depth prove a champion
vein of large dimensions."
Progress was steady as the mine was deepened to 45 feet in
the next week (January 21, 1881, M MJ) and an additional repori
brought the news (February 11, 1881, MMJ): "The shaft is about
55 feet in depth. It is proposed to soon employ steam power.'' The
proposal of expansion of machinery, labor, and expectations was
realized on February 18, 1881 (MMJ):
"A recent inspection of the shaft and a comparison of its walls
with the map of the lode or part of a section of it made before the present
development was commenced, reveals a very encouraging prospect and
leaves no doubt in the mind of the investigator that a remarkable lode of
tin ore will be detected at no great depth. The present shaft is sinking by
the side of the rich bearing streak of tin ore from one to eight feet distant
in the eastern side of the shaft. A short cross cut will undoubtedly reveal
them at any time, but we understand that the management do not pro-
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pose to crosscut until a much greater depth is reached, being confident
of being able to exhibit tm ore at any time. Monday a large and experienced crew of miners commenced operations and propose to push work
with the greatest rapidity, working both night and day. The present shaft
is sunk in a part of the lode which is quite barren of tin but shows veins of
quartz and margarite with tin ore running vertically with great regularity
and exhibiting increase of size and richness as the depth increases."

The news continued, and on February 25, 1881 (MMJ):
"All the old hands have been discharged, and an entirely new
crew put on - not for any fault with the former crew, but simply to secure
more economical management, which is certainly a good indication.
Thirteen picked men, experienced miners from the Sullivan [Maine]
mines, are now at work in three shifts of 8 hours each, under the superintendence of Mr. Barrett, a Cornish miner, who has had an experience of
thirteen years in the tin mines of his native land. They are now down
about 55 feet, with very hopeful indications, but Mr. Barrett does not expect to find ore in paying quantities until he shall reach a depth of about
150 feet. - [Waterville Mail."

While direct contact with Augustus Hamlin or letters or
postcards from him may have been the primary source of information for the Maine Mining Journal, citations of published
sources were also an imp01iant method by which they kept up
with developments. It is always interesting, however, to take notice of the latest news that they found in relatively remote
sources (March 18, 1881, MMJ):
"MAINE TIN
[Chicago Commercial Advertiser and Industrial World.]
Prof. P. W. Sheafer, M.E., of Pottsville, Pa., sends to the Industrial
World a fine specimen of tin produced from the recently discovered tin
mine at Winslow, Maine. This specimen displays a lustre fully equal to
the best Cornwall or Australian tin. The sample has been shown to several gentlemen in this city who are good judges, and they all concur in
the conclusion that this is of a very superior qua] ity, and they express the
opinion that if the mines yield fairly and the expense of mining be not
too great, they will prove an exceedingly valuable property. Prof.
Sheafer \Vrites that the miners at Winslow have a shaft sunk already
some 60 feet and that they intend to run it down to the depth of I 00 feet,
when they will crosscut and test the yield per ton ofore. The tin-bearing
strata is 30 feet thick. All parties interested in this mine are exceedingly
hopeful and entertain a strong belief that tin mining in the United States
can be made a success. As the gentlemen engaged m this enterprise are
men of high character and standing we shall place confidence in their
statements and sincerely hope that their expectations as to the possession of a paying tin mine will be fully realized."

In the next issue (March 25, 1881, MMJ), it is seen why
Sheafer wrote to the Industrial World. He was elected to the
Maine Tin Mining Company's board of directors along with
some other new faces, but with the three Hamlins keeping their
positions.

Development of the mine continued (April 1, 1881, MMJ):
"Supt. Barrett reports the shaft of the Maine Tin mine down 95
feet, and a crosscut will at once be commenced through the so
called vein and at the same time another crosscut will be started
in the opposite direction." Unfortunately, clouds closed in rapidly on the Winslow mine (April
1881, MMJ):
"Jn the absence of the contractor, work has been temporarily suspended at the Winslow Tin Mine, and attachments have been laid upon
property supposed to belong to him. Very naturally the workmen and
boarding house keeper, who have not been paid, are in trouble. - [Waterville Mail. The company are in no way responsible for the doings of the
contractor, and the suspension of work will be but temporary. - Ed.Mining Journal.]"

More suspicion was aroused (April 29, 1881, MMJ): "The
Waterville Mail thinks Contractor Barrett of the Maine Tin Mine
has skipped to Colorado." Picking up the pieces and finally acknowledging the disaster, the company reported (May 6, 1881,
MMJ):
"He not only failed to pay bills for labor and supplies but his departure necessitated a suspension of work just as developments were
getting very interesting. The company had just paid him about S 1200
and regret very much that he should pursue such a course."

The M MJ (May 27, 1881) indicated that work had resumed
the week previously under the superintendence of the ubiquitous
C. W. Kempton. Frequent reports soon followed, perhaps in an
attempt for the company to save face and restore confidence
(June 3, 1881, MMJ): "A shmi crosscut into what was supposed
to be the banen side of the shaft has penetrated a vein from sixteen to eighteen inches in diameter heavily mineralized with tin.
The mine now shows tin in the bottom and on both sides of the
shaft, for a distance of fully fifteen feet in width. Further crosscutting may produce still more interesting results." The June l 0,
1881 (MMJ) notice merely indicated that the ore was:" ... much
superior to any previously seen ... " Kempton met with major
stockholders in Boston and received a vote of confidence (June
17, 1881, MMJ):
"It is proposed to conduct operations on a larger scale and sink the
shaft to a depth of 200 feet and open another level. The principal stockholders in Boston, New York and Philadelphia have great confidence in
the enterprise and being capital 1sts of large means they are contributing
liberally. It is the intention to raise a large fund ... The recent developments have been exceptionally encouraging and the crosscut exposed ...
considerable quantities of lepidolite, a rare and very valuable mineral."

The identification of the lepidolite is unverified. While Hamlin
certainly was familiar with it from Mount Mica, the notice of its
presence in Winslow must be cautiously received. No specimens
are known. The New York Mining Record is cited by the Maine
Mining Journal (June 24, 1881) as acknowledging the richness
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Mount Mica Tin and Mica Company stock certificate with endorsements (photo courtesy Ben Shaub).

of Winslow ore. At this juncture, the Winslow Tin Mining Company vanishes from the pages of the Maine Mining Journal and
one must conclude that the theft of funds by Banett was a much
more serious blow to the company than was revealed in the press.
The formation of the Mount Mica Tin and Mica Company must
have been a resunection of the failed Maine Tin Mining Company. Many of the Maine Tin Mining company stockholders participated in the fourth Mount Mica company, also known as the
Mount Mica Tin and Mica Company. Although a deep shaft was
sunk at the Winslow locality, very little marketable ore was produced. Augustus Hamlin may have realized that all that the new
mining equipment and the techniques applied by experienced
miners could have more profitably been applied to gem mining
at Mount Mica, an enterprise that had a better track record. (The
company may have intended to work the Winslow Tin mine,
again, but success at Mount Mica may have gotten in the way.)
Holman ( 1921) attempted to resunect interest in the property in
Winslow as well as the molybdenite-bearing area at Catherine
Hill, Tl OSD. Holman ( 1921) suggested that the Maine Tin Mining Company never had more than $5,000 in its treasury.

RETURN TO MOUNT MICA
While it has generally been assumed that Mount Mica was
always a Hamlin possession, initially the Hamlins were lessors
as were several other individual miners. With ownership,
Augustus could begin promotion. Before announcing a stock
venture, it did not hurt to appear in the personals (August 12,
1881, MMJ): "Dr. A. C. Hamlin, of this city, left yesterday on a
visit to Mt. Mica in Paris, Maine."
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The Mount Mica Tin and Mica Company was organized in
the summer of 1881, after some preliminary explorations in
1880 and after the debacle at Winslow. The officers were: A. C.
Hamlin, president; J. S. Jenness, treasurer; F. H. Cleregue, secretary; and S. R. Carter, mine superintendent. (Hamlin was an officier of four serious mining companies including being
president of the then newly formed Blanchard Slate Company.)
The proposed capitalization of $500,000 based on a par value of
$5.00 per share does not mean that they expected to collect that
amount. The individual shares were probably distributed at fifty
cents, and undoubtedly less, per share. A prospectus (RPHL;
also reprinted with minor changes September 23, 1881, MMJ)
emphasized:
"The Mt. Mica Company propose to explore and mine several deposits in Oxford County which are known to be rich in Tin, Mica, Tourmalines, and minerals of the lithia group. The chief of these properties
which have been secured by this Company, is the famous Mt. Mica.
which is situated in the town of Paris, Oxford County, State of Maine,
about four miles from the R.R. Depot of the Grand Trunk Road, and one
mile distant from Paris a most delightful place of summer resort. It consists of a large and valuable farm of 130 acres, more or less, divided into
three \vood lots, covered with valuable timber: also, several grass fields
yielding from forty to fifty tons of hay annually; also, two orchards and
several pastures. Belonging to the farm is a comfortable farm house, two
barns, a shed and a sugar house. The whole farm is enclosed with massive stone walls which have been constructed at intervals during the past
fifty years.
In the central part of the farm, is situated the celebrated Mt. Mica,
which is known every where among mineralogists as one of the most
wonderful deposits of mineral varieties on the globe. It is comparatively
a slight elevation of rock mostly covered with soil and not particularly
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attractive to the view, but nevertheless, its gray ledges even in the trivial
excavations of the present day, have yielded to the casual explorer, almost fifty varieties of minerals, some of them rare and beautiful. ...
The tourmaline deposit was supposed to be superficial and the
search for them abandoned some years ago, but explorations just concluded, show that the deposit is far more extensive than it was supposed
to be, and that it may extend indefinitely. The vein recently explored for
the distance of eighty feet, discloses the tourmalines at either extremity,
and there is reason to believe that the deposit extends for four hundred
feet or more, and is rich in the rare minerals of the lithia group.
In fact, the recent explorations brought to light some magnificent
tourmalines of red and green colors, and the indications assure the explorer that the ledge contains many crystals, and as fine and pure as
those of its early days .... "

The collapse of the Maine Tin Mining Company was about
two months old when the Mount Mica Tin and Mica Company
formed. Hamlin changed his sights from Winslow to Paris. The
Mount Mica Tin and Mica Company did not apparently suffer
from the stigma of the theft and consequent financial disaster at
Winslow of the Maine Tin Mining Company, and the new company turned its attention to Mount Mica. The Maine Mining
Journal announced of Mount Mica (September 23, 1881):
"Full particulars of the gems found at this locality may be found in
the work on 'The Tourmaline,' by Dr. A. C. Hamlin, which may be obtained at the office of the MAINE MINING JOURNAL. ...
The company will probably commence active operations at once.
The president has been authorized to make a collection of minerals from
the locality for the British Museum. Already forty-three different varieties have been found and it is expected the number will soon exceed
fifty."

Progress was rapid (October 7, 1881, MMJ):
"Active mining operations commenced this week at Mount Mica.
Mineralogists from all parts of the country are cordially invited to visit
Mount Mica at Paris, Oxford County, and behold this wonderful property."

and (October 14, 1881, MMJ): "A force of miners under the
charge of Supt. Carter is actively employed at Mt. Mica. The top
or cap of the mountain is being removed for the purpose of better
exposing the mineral vein." Another personal indicated (November 4, 1881; MMJ): "Dr. A. C. Hamlin, President of Mount
Mica Tin and Mica Company, left this city Wednesday on a brief
trip to the mine in Paris." The fruits of the excavations were revealed upon Hamlin's return to Bangor (November 11, 1881,
MMJ):
"Exceedingly interesting developments have recently been made
at the Mount Mica mine. No less than three chambers or pockets have
been opened, each of which has furnished a number of the most beautiful red, green, blue and white tourmalines imaginable. The develop-

ments have far exceeded the most sanguine expectations, and we are informed that the proceeds of cabinet specimens alone of the rare minerals
encountered, are more than sufficient to pay the running expenses of the
mine during the coming winter. The commercial value of the mica and
the gems already found is also no inconsiderable item. We understand
that the Company have contracted with Messrs. Tiffany & Co., of New
York, for all the tourmalines of value which may be found."

George Kunz was hired by Tiffany's just before this time.
Hamlin provided an extensive news item for the Maine Mining
Journal (November 18, 1881) the next week concerning the
finds that were unearthed:
"Splendid Discovery at Mount Mica
Our readers will remember a brief notice, in last week's issue of
the MINING JOURNAL, of recent important and valuable discoveries
at Mount Mica, where explorations are now being conducted by the
Mount Mica Tin and Mica Company. Dr. A. C. Hamlin, President of the
Company, has recently returned from a visit to the mine, and we have
had the privilege of examining the rare and beautiful gems which he
brought with him.
It seems that in the month of October last three cavities were exposed by the crew now engaged in preparing the ledge for extensive explorations next summer. The largest of these cavities held about two
bushels of loose material, among which occurred crystals of transparent
smoky quartz, masses of deep red lepidolite, white amblygonitc and
other rare minerals, besides the tourmalines. The tourmalines occurred
in these cavities either embedded in the disintegrated cookeite or attached to masses of quartz, lepidolite or feldspar. A large number of
crystals and fragments of crystals of tourmalines of red, white and green
colors were obtained, some of which we will describe.
One crystal is 3 3-10 inches long by 9-10 ofan inch wide. Its summit is of a beautiful grass green of the purest water. About midway its
shaft the color changes into white and then into pink and red, passing
into blue near the base. When the crystal is viewed horizontally the blue
of the base appears to be enclosed with a coating of pink which is in turn
covered with a coating of green.
Another crystal was found in the same cavity, of the same length
and of the same arrangement of beautiful colors, but not quite so wide in
diameter, being about 7-10 of an inch.
Two other crystals of the same hues were also found, one of which
was 2 4-10 of an inch long, by 4-10 of an inch wide; another was 1 7-10
of an inch long but flat, being but 2-10 of an inch wide in its narrow diameter.
Some magnificent sections of white and green tourmalines were
also brought to view. The upper sections of these crystals were perfect in
form and substance, but the lower parts were disintegrated, and crumbled in taking them out. These sections were from one and a half inches
to half an inch in length and from 4-10 to 6-10 wide, of clear transparent
white, tipped with the purest green.
Several crystals entirely green were discovered, but crumbled in
extraction, leaving in some instances nodules of transparent green
stones which will afford beautiful gems.
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Quite a number of red and white crystals tinged here and there
with faint green were also found, but most of them were injured in their
transparency by fibres. These specimens were not crystallized in regular
form.
From the trivial explorations thus far made, rich and unexpected
results have been obtained, and the management hope to bring to light in
early spring some of the most beautiful and extraordinary specimens of
tourmalines known to the world, besides a great number of the rare minerals for which Mount Mica is famous."

In a particularly promotional fashion, Hamlin provided a
copy of Shepard's visit to Mount Mica in 1825 to the editors of
the Maine Mining Journal which they reprinted (November 25,
1881 ). In yet another personal notice (also November 25, 1881,
MMJ), Hamlin- kept his property in front of investor eyes:
"Mining operations have been suspended at Mt. Mica for the season. The elevated nature of the property will not well admit of work during the winter months. In the early spring mining will be actively
resumed and developments will be prosecuted on an extensive scale.
President Hamlin is very enthusiastic in regard to the bountiful mineral
treasures stored within this justly celebrated mountain."

The spring brought an added notice of Mount Mica (March
31, 1882, M MJ) which contained the peculiar hyperbole of
"greatness by association" so often present in promotions:
"There are two 'gem' mining companies in this country which will
commence their operations for 1882 in a few days under the most favorable conditions. The Emerald and Hiddenite Company, of North Carolina, will resume work in about a fortnight and pursue the search for
gems most vigorously, under the direction of Professor Hidden. For
three of the crystals found last October the company have received offers from $1,000 to $1,400. The Mount Mica Company will probably
operate two or three of their mines in Paris (Maine) and vicinity [probably Mount Rubellite and probably one at Mount Apatite] the coming
summer, for tourmalines and rare minerals, commencing early in May
or as soon as the weather will permit. The operations of these two companies will be watched with intense interest and great eagerness by mineralogists and gem amateurs all over the world. They are rival, but
friendly, companies, and each will in its way attempt to outdo the other.
The Mount Mica Company will endeavor to thoroughly explore the
ledge at Paris, and bring to light its hidden treasures. In September next
the company propose to exhibit the products of their mines, at Paris, as
soon as the American Association for the Advancement of Science
(which meets this year at Montreal) adjourns so that its members may
attend. Many of the most noted scientists and mineralogists in the country have signified their intention of being present, and the occasion will
be of great interest."

Though the Shepard Mount Mica tourmalines, of 1825,
have been considered lost by fire, a notice left a hope that this
was not the case:
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"Most of our readers have learned, through the daily press, of the
recent disastrous fire at Amherst College, which included among the
valuables destroyed the famous Shepard collection of minerals, valued
at nearly$ I 00,000, and representing the labors of a long and busy lifetime. Professor Shepard made a specialty of collecting tourmalines and
meteorites. and his cabinet of these gems and curiosities was one of the
finest in the world. It is with intense gratification that we learn, through
a private letter received by Dr. A. C. Hamlin, of this city, that the tourmalines, as well as all the finer small meteorites of the collection, were
locked up in the fire proof vault and are probably safe; while the larger
meteorites had, by chance, been removed from the building the day preceding the fire. There is, therefore, every probability that the collection
of tourmalines will, as previously arranged, be on exhibition at the
meeting of scientists at Mount Mica, in this State, in September."

The Shepard toum1alines, as well as a terminated Massachusetts
spodumene crystal, did, in fact, survive the fire as they were kept
in a vault. However, the Shepard tourmalines were stolen in a
burglary at Amherst College in the l 970's (Gerald Brophy, personal communication, 1992).

MOUNT MICA COMPANY GEM AND MINERAL
SALES
The Mount Mica Tin and Mica Company issued a second
1881 prospectus (RPHL; also reviewed December 30, 1881,
MMJ) in order to lure investors. The announcement of a sale
would give the illusion of immediate returns on one's investment:
"The Mt. Mica Company, as soon as weather permits careful explorations, will commence operations on several of their properties in
Maine in search of tourmalines, beryls, mica, tin and minerals of the
lithia group. And it is the purpose of the Company to retain the minerals
on hand and those obtained during the Summer until the first week in
September, when an exhibition of them will be given at Paris, Oxford
County, Maine. At this time the treasures of Mt. Mica will be collected
together, including the collections of Hamlin, Carter, and other previous
explorers. A great opportunity will then be given to the mineralogist and
amateur to examine the remarkable crystals and gems that Oxford
County has thus far yielded for research. At the close of the exhibition a
public sale of the gems and minerals belonging to the Company will
then be held, and, as many of the beautiful things will be dispersed far
and wide over the world, the opportunity to examine them should not be
lost as it will never occur again.
The preliminary examination last fall at Mt. Mica revealed some
remarkable gems and crystals of tourmalines. Some very fine gems of
green, red and white hue have been cut by Mr. Reynolds of Boston, but
will not be sold or pledged until the September display. Some splendid
crystals of tourmaline three and one-half inches or more in length were
found exhibiting the strange arrangement of blue, red, green and white
colors in the same prism. Many fine specimens of rare minerals were
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also brought to light in this trivial search, and the management confidently expect to obtain during the summer explorations a large number
of choice mineral specimens and as fine and valuable as in the early days
of the discovery of the deposit.
Mineralogists and collectors of native gems and rare minerals are
invited to visit Mt. Mica and examine the deposit and attend the sale.
The Grand Trunk R. R. from Portland or Montreal passes through the
town of Paris where the traveller may obtain excellent accommodations."

The announcement of an autumn sale, especially to follow
a major scientific meeting where many celebrated scientists
were to attend and who might also come to Maine, was designed
to generate a public awareness and tension which would culminate at the end of the mining season. Mummert (1993) summarized:
"Augustus Choate Hamlin, the son of the co-discoverer of the
Mount Mica gem deposit, held the first public exhibit of its products in
September, 1882. The display of the treasures of Mount Mica was held
in the academy hall at Paris, Maine.
In order to attract buyers, Hamlin had a one day mineral show and
invited people who had important specimens to exhibit there.
The exhibit and sale was attended by many mineralogists and scientists from different parts of the country.
Many of the choicest specimens of Samuel R. Carter, Augustus C.
Hamlin and others were exhibited.
'Besides the cabinet specimens of rare minerals, many of the
beautiful gems found at Mount Mica, from the earliest times down to the
present, were exhibited.
'Among them was the remarkable blue tourmaline or indicolite
which was found a few days before by Mr. Carter and which at the close
of the exhibit went into the possession of Mr.George F. Kunz, who has
described it with an illustration in color in his splendid work on gems
[1892a].
'As an exhibition of the various forms of the lithia group of minerals, it has never been equaled in any country, and may not be again, as
since this time many of the rare specimens and gems have been widely
separated over the world, and it would be quite impossible to collect
them again [Hamlin, 1895].'"

That this sale was similar to the multi-dealer shows that became
common in the mid-1900's is shown by Kunz (l 884a) who revealed: "My attention was first drawn to Stoneham, Me., by an
exhibition of minerals at the sale of the Mt. Mica Mining Company, September, 1882, where Mr. N. H. Perry had some minerals on exhibition, and sale." No earlier, American, purely
mineral and gem shows of this kind are known, although a case
could be made that similar multi-dealer activity occurred at the
various world's fairs and exhibitions.
Kunz (l 883b) reported:
"The yield for 1882 was something over $2,000, and the entire
quantity of gems that have from time to time been taken from this local-

ity at the higher rate asked for them as American gems would possibly
amount to from $50,000 to $65,000."

The gem and mineral exhibit and sale was perhaps not as financially successful as might be inferred from Hamlin's ( 1895)
report. Kunz ( 1885) revealed:
"The tourmalines and beryls found in the last work done by the
Mount Mica Mining Company during the summer of 1882 were still in
the possession of the company, and were offered for sale in the summer
of 1884 at Bar Harbor, Mount Desert, Maine. Some were there readily
sold as Maine gems. The cut gems owned by the company in the early
part of the summer of 1884 were valued by them as follows:
Tourmalines, from $10 to $500 each ......................... $ 2,683.
Beryls and aquamarines, from $5 to $50 each .............. $ 1,062.
There are about $400 worth of uncut specimens. No work done
here in 1884."

Hamlin ( 1895) wrote: "For two or three years after this display,
but little exploration was done on the ledge, but in the spring of
1886 work was commenced again in earnest and in May Mr. Carter found a large cavity which promised well, but did not yield
many good specimens."

MINING DURING 1886-1888
Kunz ( l 886a) noted: "Work was carried on at the Mount
Mica tourmaline locality, Paris, Maine, during the months of
June, July, and August of the present year [ 1886], but no crystals
of any value were found, all efforts being directed to the removal
of the rock above the tourmaline layer." Hamlin (1895) wrote of
late 1886 mining:
"In the month of September, Samuel R. Carter, acting for the
Mount Mica Company, removed a part of the ledge in the rear wall of
the pit, descending to the depth of twelve feet, and covering a space of
about twelve square feet. At this depth he struck one of the largest cavities yet found at Mount Mica, and one the richest in tourmalines and rare
minerals. Until the depth of twelve feet was reached the ledge was barren of mteresting minerals, and nothing except a huge black tourmaline
four feet in length was brought to Iight, to indicate the wealth of rare
minerals that lay below. About five feet of the overlying rock consisted
ofa brown mica schist, resting upon the coarse granite vein in which the
sheets of mica and lithia minerals occur. At this depth of twelve feet,
masses of quartz, crystals of black tourmaline, and mica appeared to
view, and just below them was found a great cavity about four feet
square. Along the sides of the cavity, and at the bottom, embedded in the
sand of decomposed Cookeite, lepidolite, etc., or lying loose on its
floor, were found certainly fifty crystals, or fragments of that number of
well defined crystals of tourmalines. They were all ofa dark grass green,
or blue green, and one of them is the largest crystal known. It is, indeed,
a beautiful cabinet specimen, and sufficiently transparent in its middle
third, to yield some good gems. It measures 10 inches in length by 2 in
diameter, and although broken into four parts, has been joined easily by
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ADDENDUM TO WOODWARD'S SALE 91.
A CONSIGNMENT

Hamlin ( 1895) described many additional specimens and cavities found during this episode. The late mining in 1886 was also
indicated by Kunz ( 18 8 7a) who provided additional details:

from the
MT. MICA MINING CO.,
PARIS, Me.
comprising a
VERY CHOICE VARIETY OF THEIR RARE MINERALS.

"After several months of unsuccessful mining at Mount Mica,
Paris, Maine, several pockets were found; one found in October contained cookeite, decomposed feldspar, crystals of quartz, and at the bottom, tourmalines either loose or embedded in the floor of the cavity.
Over 100 crystals were obtained, which will furnish more than 200
gems. The entire find was estimated to yield cut tourmalines to the value

In my announcement of Sale 91, Minerals, Ores, and
Crystals, the hour of the sale was inadvertently omitted. The sale will
occur at the usual place,
AT THE AUCTION ROOMS OF

MESSRS. BANGS & CO.,
739 AND 741 BROADWAY, NEW YORK,

of about $5,000, and crystals, specimens, and associated minerals to the
value of another $ 1,000. Two of the gems cut from these crystals
1

1

weighed 34 /4 and 27 /2 carats, respectively. They were ofa brilliant,
rich grass-green color. Another gem of a deep blue-green color, and
weighing 8 carats, one green chrysoberyl [colored tourmaline] of7

1
/2

carats, several yellow and a variety of blue gems, but no red or pink
stones, were obtained."

FRIDAY AND SATURDAY, OCTOBER 29, 30, 1886,

AT 2.30, P.M.
Catalogue by W. Elliot Woodward.

The following invoice will immediately succeed that safe. The
rarity of the minerals herein mentioned is almost unsurpassed.
Prof King of England, declares the red tourmaline
particularly to be the rarest of minerals. Those
which follow are exceptionallyflne, received since
the catalogue l\'GS completed, an examination shows them be be 1111us1w!ly excellent
in quality Many of the red tourmalines are w1us1wlly beautiful and
the greens, blues, and whites
are only less scarce
than the reds.
Mr. Wm. Nurn will make purchases for buyers

A sale was also held in 1886 in New York City (RPHL) to
liquidate the gems and specimens obtained from Mount Mica
and Black Mountain, where George Kunz had first-hand opportunity to see the specimens which Hamlin was willing to sell (see
figure at left).
Hamlin ( 1895) noted: "For three or four years after this exploration little was done at Mount Mica in the way of development, owing to the belief that the deposit did not extend further to
the eastward beyond the pit as thus far explored, and to mine
deeper beyond the last cavity required considerable money and
courage."
George Kunz tried to acquire some tourmalines and he
heard from Hamlin (February 11, 1888, RPHL):
"Returned home today and have with the treas. looked over the
list ofTourmalines again and conclude to offer them for $480. instead of
$555 the price first named. This price $480 is just 40 per ct less than
what we offered them at Bar Harbor and Boston[.]

Boston:
T. R. Marvin & Son, Numismatic Printer
1886
Cover of auction catalog of Mount Mica and
Black Mountain specimens (RPHL, retyped).

cement. Both of its terminations are intact, but are not \veil faceted, and
in fact the finest faceted crystals of tourmaline are nearly always small

A mica compy[.] offered to work for mica and we are now arranging to commence operations in May. We have divided up all the inferior
and defective gems and minerals and have the table cleared for any new
find[.]
The big xi. and some other choice things or bits goes into my collection."

Hamlin (April 2, 1888; LCL) wrote to George Kunz concerning recent activities:

or of medium size. The cavity yielded another large, fine crystal 7
inches in length by 1 inch in diameter, ofa rich blue green, and transpar-

"Yours rec. No operation at Mt Mica last~: but will commence

ent throughout, but greatly marred by numerous flaws. Although bro-

explorations in May at both Mt Mica & Hebron[.] In 1886 we opened

ken into eight fragments, it has been restored, with both terminations

two cavities containing large numbers of transparent tourmalines of a

preserved. Another beautiful crystal of green tourmaline, of the purest

light green and others ofa blue green several 4 to 6 in[.] in length /2 in to

water, was 4 inches long by

1
/2

1

inch in diameter. Most of the crystals

I in diam. One large xi. I 0 x 2. 46.oz weight[] No red ones discovered

were so badly broken that they could not be restored with satisfaction,

since 1884. Some remarkable xis green at top then white. pink passing

and were therefore sent to the lapidary, who obtained many fine and
valuable gems from them."

into blue at the base. Many fine gems have been cut and sold as high as
$200 apiece.
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1

The Co. have two at present of superb green hue 27. h K & 34 I4
K for sale and they are regarded as the finest known of the kind. another
of 11. K to [sic] offine grass green. one of6 1/4 K Chrysoberyl green etc.
Many fine xis found at Mt Mica probably a hundred fine ones - some
badly shattered al I more or less imperfect from flaws."

Kunz ( 1890c ), however revealed that the intentions to work
Mount Mica were not fulfilled: "No systematic mining for precious stones was carried on during 1888 ... " However, Hamlin
( 1895) wrote of his travels: "A number of other and smaller gems
were cut from the fragments from these two cavities, and were
exhibited, with others, and viewed with so much interest at the
World's Fair at Paris [France], in 1888, as to receive special mention from the French Commission."
Augustus Hamlin wrote to Kunz (November 23, 1888;
AMNHL) after Kunz seems to have tried to buy the prized personal collection of tourmalines, perhaps seen at the World's Fair,
that are now at the mineral museum at Harvard University:

Mount Mica surface workings circa 1890; unidentified (left), Loren
Merrill (right) (photo courtesy Ben Shaub).

Kunz ( l 892b) noted:
"Thank you for your kind offer but it is far below our estimate of
their value.
I am expecting to hear from England, in a few days concerning
one of them at $1000. After that time I should be at Liberty to proceed
with the plan of presenting it to Mr Harrison from the Sons of New England(.] I can easily find one hundred to pay the expense[.]
The specimens you saw are quite large but when cut will be quite
dark & slightly defective and therefore we have not had them cut. Operations at Mt.Mica were suspended some time ago. We removed to top
rock for some distance and in May will explore the gem strata without
much labor. We have funds enough to accomplish this and so I am opposed to selling the finest of the tourmaline until after exploration. None
to match them have ever been found at Mt. Mica and it is doubtful if any
will be found."

Unfortunately, the plans to work during 1889 also did not bear
fruit.

"During 1890 work was carried on at the tourmaline locality at
Mount Mica, Paris, Maine. The work was more or less successful and
over $2,000 worth of fine gems were obtained."

Even though the lease on Mt. Mica was held by Merrill and
Stone, Hamlin wrote to Kunz (September 28, 1891; AMNHL):
"We are now opening many cavities at Mt. Mica in the ledge near
the woods 100 ft from the old pit to the eastward. Cant you come
down and stop a day or two with me here and then go up to Mt
Mica and look over the results?" While Hamlin still owned the
land and was president of the Company, it is probable that the
death of Samuel Carter, just before this time, prompted Hamlin
to have a local crew who could keep a close eye on the property.
Hamlin had a significant financial interest in the mining activity
although his direct participation was far less active than previously. Thomas Lamb (December 8, 1891; AMNHL) wrote to
Kunz:

MINING DURING 1890-1894
After a brief hiatus, a new "company" was formed to work
at Mount Mica. Bastin ( 1911) summarized: "In 1890 Loren B.
Merrill, who had been engaged to some extent in gem mining at
Mount Apatite, and L. Kimball Stone, both of Paris, purchased
the rights to operate the property ... "
Merrill and Stone apparently leased the mining rights from
the Mount Mica Tin and Mica Company from the president,
Augustus Hamlin. It is interesting to note that George Kunz also
started to get "mineral fever." He communicated with Merrill
who responded (May 17, 1890; AMNHL):
"P. S. I would be glad to work some [Lease or Seas (on).] for you
if I can find time, but my time will be pretty taken this summer. perhaps
after Haying I would be able to work a few days[.] I can furnish tools &
powder & one man with myself for$ 3.50 per day[.]"

Mount Mica, circa 1890, unidentified (left), L.K. Stone (center), Loren
Merrill (right) (photo courtesy Ben Shaub).
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Sticks showing location of Mount Mica gem pockets; L. K. Stone (left), Loren Merrill (right) (from Bastin, 1911).

" ... I have visited Mt Mica several times this season[.] They have
been working it and they have taken out some fine Tourmalines[.] They
have opened some forty pockets I was there when some of the finest
were taken out[.] I think they have taken more this season than for several years before[.]"

Hamlin ( 1895) described the discovery:
"In June, 1891, they opened a cavity near the two last found in the
bottom of the pit, and it proved to be one of great mineralogical interest.
More than thirty distinct crystals were found in this cavity, some of them
of great beauty and perfection of color. Nearly all of them were blue, and
exhibited by transmitted light a fine tint of sapphire blue. Quite a
number of the crystals were entirely blue, but some of them were tipped
with a decided shade of green, or rather the blue changed into green near
and at the summit of the crystal. One of these crystals was 5 1/2 inches in
3
length by /4 of an inch in diameter, with both terminations intact."

Several other crystals were chosen for description. Hamlin
( 1895) noted that Merrill and Stone had been working in a western portion of the pegmatite, later made famous by the 1904
Mount Mica postcards, and they began to explore an easterly
portion where the earliest Hamlin workings occurred: "So the
young mineralogists resolved to explore the ledge at this part,
and almost the first blast revealed the existence of extensive deposits which had long been unsuspected by the many explorers
who had examined the ledge for more than half a century." Ham-
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lin ( 1895) illustrated some of the fine crystals found at this
portion of the deposit.
The production of 1892 was not spectacular. Hamlin
(1895) explained:
"In 1892 work was resumed in May, and many cavities were
opened, and some beautiful crystals were found, which are described in
the colored plates. During the explorations of this season many barren
cavities were opened, and although the surrounding rock was rich in
minerals of the lithia group, nature seemed to have forgotten to enrich
the cavity with crystals of well-defined tourmalines. This frequency of
barren cavities at this region was somewhat remarkable, as in the old pit,
which embraced the excavations of seventy years, only two cavities
were found that did not contain crystals of tourmalines."

The year 1893 was particularly good for Mount Mica production. Kunz ( l 894a) repmied: "At the historic Mount Mica locality at Paris, Oxford county, Maine, some work was carried on
during the summer of 1893, resulting in the discovery of a
number oflarge green crystals, one of which furnished one of the
finest toum1aline gems ever found on this continent, being of a
1
clear grass-green color and weighing 63 /2 carats. The total find
of minerals and gems at Mount Mica for the year 1893 amounted
to the value of $3,000. Among the crystals of tourmaline were
some fine ones tipped with red, while the shafts were green with
a traverse band of indigo blue at the middle portion." Kunz no
longer had to report minor details as he was becoming world fa-
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Thomas Lamb (left), Loren Merrill (center), and Luther Kimball Stone (right) at Mount Mica quarry, circa 1891-1893.
(photo courtesy of Ben Shaub).

mous and many new American gem deposits were being opened,
including the tourmaline fields in San Diego County, California.
Additionally, his Gemstones of North America was in its second
edition and already had much detail on Maine finds.
Hamlin ( 1895), himself, was brief in describing the new
work:
"In 1893 operations were commenced in July, and some remarkable specimens of tourmalines were discovered, and some very unlike
any of those thus far found. A number of them were tipped with red,
which is unusual with the crystals of Mount Mica, but common with the
tourmalines of Siberia. Some of them have a well-defined zone of indigo blue a line or more in thickness extending across the shaft of the
crystals, which are of clear green, both above and below the intrusion of
blue."

The Chicago World's Fair took notice of Hamlin and he
wrote to Kunz (July 2, 1893; AMNHL):
"Last night a notice from Mr Thacher stating that I had been selected one of the Judges and if confirmed would be called to Chicago on
the 15th of July and after some consultation with friends concluded to
accetp [sic] and so telegraphed to you that I would come on the 15th of

July. I suppose that I shall receive notice of my confirmation and will in
the meantime prepare for the journey."

On September 15, 1893 (AMNHL), Hamlin reported to
Kunz: "Arrived home safely but very tired and am going to Paris
tomorrow to see what the boys are doing. As yet they have not
found any gems."
The next year, Hamlin offered more encouragement to
Kunz (August 8, 1894; AMNHL ): "We have met with fair results
at Mt Mica and expect more - one fine xl green & red." No other
account remains to suggest that any work occurred in 1894.

MOUNT MICA AFTER The History of Mount Mica ...
And its Wonderful Deposits of Matchless Tourmalines MINING IN 1895
In some ways, Hamlin's two histories (1873, 1895) do not
give a complete picture of Mount Mica for the time period covered. The nature of mining and the problems encountered, add
much to a story rather than a bare account of what was found. It
is, however, one of the most detailed accounts of mining at any
nineteenth century deposit and, as such, certainly stands alone.
Fortunately, the omnipresent Kunz diligently reported mining all
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over the United States and recounted many important worldwide
discoveries, so the subsequent history is not completely lost.
Kunz (1896) reported:
"During the year 1895 a remarkable discovery of rich green tourmaline was made atthe historic Mount Mica, Paris, Oxford County, Me.
In a single pocket was found material that was cut into wonderful gems
weighing respectively 57, 34, 17, 12, and 5 carats. The largest of these
was presented to the Isaac Lea collection in the United States National
Museum. The one weighing 34 carats is now in the Tiffany-Morgan collection in the American Museum of Natural History, New York. For
size and great depth of rich green color these gems are quite equal to any
tourmaline found at any known locality."

MINING DURING 1896-1903
Kunz ( 1897) made a brief report: "Dr. A. C. Hamlin, of
1
Bangor, Maine, reports the finding of a tourmaline 7 /2 inches
long by 3 inches wide at Mount Mica, Paris, Maine. It was presented to the Garland-Hamlin collection of tourmalines in the
mineralogical cabinet of Harvard University."
On March 30, 1897 (Conklin, 1986) Augustus Hamlin
wrote to Kunz:
"Yours rec and I enclose the fragment of the Searsmont Meteorite
which fell May 21st 1871. It is the only piece I know of and this is all I
have - not a particle being retained - and I am not eager to sell it for $50,
and the only thing that consoles me is the thought that I may be able to
invest the amount this summer at Mt. Mica to the advantage of my tourmaline collection. So if your friend don't want it please send it back."
No other activity is recorded for 1897.
Hamlin (1899) wrote (February 9, 1899) to Arthur Chamberlain, editor of the The Mineral Collector:

Mount Mica quarry equipment in action
(photo courtesy of Gail Blomquist).

inch in diameter, was of a fine transparent blue, terminating at the base
with an inch of red. Several of the crystals show bands of yellow-green,
in the centre of the prism. Some years ago the crystals show [sic] bands
of blue.
During the coming season the work will be carried on briskly, and
all mineralogists are cordially invited to attend. The Hubbard House offers the best attention at Paris, which is but three miles from the Grand
Trunk Depot at South Paris, and the mine is about one mile from the hotel on the County road."

"Dear Sir: - Perhaps a few words concerning Mt. Mica, in Maine,
might interest some of your readers, and so I will give you a brief account of the results obtained there last year [ 1898]. ...
During the past year the ledge was blasted on its eastern flank, and
several hundred tons of rock removed, before anything of interest or
value was found. Late in August two small cavities were found, which
yielded some dark blue-green crystals of little value, but in September
some cavities were struck, which contained several large red and green
tourmalines of beautiful tints. Two were nine or ten inches in length, and
three or more inches in diameter, and were magnificent cabinet specimens, but of little value as gems. Most of all the fine gems come from
small crystals.
In the month of October several more cavities were opened at a
greater depth, and some fine crystals of blue-green and red were found,
which yielded gems of value. The color of some of the crystals was pink
at the base, changing into a clear green, with a band of yellow-green in
the middle of the prism. One crystal was grass-green at the top, changing into white, and pink towards the central portion, while the lower part
became a decided blue. Another crystal, six inches in length, and over an
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Assembling mining apparatus circa 1900
(photo courtesy Gail Blomquist).
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Kunz ( 1899) reported some of the same details that Hamlin
(1899) did for the 1898 season and added:
"In October deeper cavities were reached, with crystals ofred and
blue-green that yielded some fine gems. Many of these crystals were of
extreme beauty, and characteristic in their color variations - pink at the
base and grass-green above, with a yellow-green zone between; this latter has appeared in several cases this year, while a few years ago blue
central bands occurred. A crystal 6 inches long and half an inch wide
was rich clear blue, with an inch of red at the base; another, blue in its
lower half, passing through white and pink to a grass-green at the upper
end. The tints and combinations vary greatly in different cavities. Some
colorless ones (achroite) were obtained, but most of the gem material
was green. The total value for the year is estimated at over $2,000.
A special exhibition of American colored tourmalines, both cut
and uncut, from this locality and that of Haddam, Connecticut, was
made to the American Association for the Advancement of Science during its session at Boston in August, 1898. This was under the direction
of Mr. Augustus C. Hamlin, of Paris, Maine [sic], and also in connection
with the Garland-Hamlin tourmaline collection belonging to Harvard
University, with other material displayed for the occasion."

The values of gems and specimens reported were much
greater than the annual salary of an individual laborer. No Kunz
report was made for the 1899 season, but Kunz ( 1901) indicated
for 1900: "The results of the mining at Paris Hill, Oxford County,
Me., and at Haddam Neck, Conn., were not as extensive as those
of previous years." No report was made for 1901or1902.
On November 30, 1903 (RPHL), Hamlin wrote to Kunz:
"We have finished operations at Mt Mica, and have found three or
more cavities which have yielded us a number of blue and blue green
Xis which Mr Merrill is now cutting into gems He has cut two of about 9

General view of Mount Mica quarry circa 1900
(photo courtesy of Gail Blomquist).

K [carat] each which are of fine blue color, and several of5 K of darker
hue[.] None will be sold until after you have had a look at them[.] All together they will amount to about I 00 K[.] Next year we intend to work
on the flank of the ledge or nearer the woods, where we left a rich deposit
and may find some fine gems[.] For the last three years, we have worked
in the centre of the ledge, and now think we have reached the limit of the
deposit of red tourmalines, in that part[,] for we have found none for the
last three years, but blue and blue green[.] I expect to be in NY on the
13th of Dec and will show you all we have found[.] ... "

The most famous of the Mount Mica crystals was reported
by Hamlin to Kunz (June 26, 1904; NYHS):
"Your kind letter brought us great luck and yesterday we found after three years waiting the richest pocket ever found at Mount Mica
some of the xis are of enormous size green, red & white[.] As soon as we
can wash them up I will send you a list of them. We shall not dispose of
them until you have seen them and the great big one I am in favor of
sending to Tiffany for exhibition[.] It is the grandest known[.] We have
not finished with the cavity and may find more[.] The crystal is 14. in
long. 7 in wide, lower part blue & red in three pieces[.] There are no
large perfect gems in the lot, but many carmine red ones[.] My wife and I
will remain here until and return by the middle of July."

The "big crystal," which is still one of the larger terminated
elbaite crystals in the world, and probably the world's largest at
the time of its discovery, created quite a sensation. Loren Merrill
(November 1, 1904; AMNHL) wrote to Kunz:
"few days ago Dr. Hamlin wrote and asked me to send you the
two big tourm.- XLS. found this summer at Mount Mica. I had to keep
them a few days longer in order to get a Photograph of them and have
some one come to my house and put on water colors which I have had
done, you asked me some time ago to send you a Photograph but I could
not seam to get any one to do it until I Mr Wing took them as you have
seen them I think taken as the Dr and I were holding them in our hands .
... [see this photograph on p. 120]"

This crystal was figured by Bastin ( 1911) and in Perham ( 1987).
Shaub ( 1987) researched the "disappearance" of this crystal and
rediscovered it. The specimen now resides in the mineral museum of Harvard University. Kunz ( l 905a) only said of 1903 or
1904: "The old locality at Mount Mica, Paris, Me., has produced
fine tourmaline crystals and some good gems ... " By the time renewed finds were being made, the enormous California tourmalines were being widely distributed. Kunz ( l 905b) reported:
"But within a few years past, wonderful discoveries of gem tourmaline have been made in southern California, at Pala and Mesa
Grande, in San Diego county, and in San Jacinto mountains in
Riverside county. The crystals found at these localities are of
great size and beauty, and gems have been cut from them in
abundance. A single collection of these crystals has been valued
at $10,000."
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Fonner world record elbaite, Mount Mica quarry, Paris (Harvard University collection) (photo courtesy Ben Shaub).

Kunz ( 1906) noted having received a letter before Hamlin's
death: "Mr. Merrill has found numerous pockets at Mount Mica,
with much cookeite and quartz crystals, but the tourmalines are
mostly small and of pale (green) color. One pocket was notable
1
for its great size, being 8 feet long by 5 feet wide and 3 /2 deep."
Sometime during this era of mining at Mount Mica, George
Howe, who lived in Norway and who was long time doyen of
Maine minerals, remarked that the color-zoned Mount Mica
tourmalines looked like watermelon and the name, watermelon
tourmaline, has universal use among collectors today (Marble,
1950). The earliest use of the name "watermelon tourmaline," in
print, is that of Sterrett ( 1911) who referred to specimens from
the Havey quarry, Poland, Maine. The claim by Perham ( 1987)
that watermelon tourmaline first referred to the Dunton quarry,
Newry specimens is unsupported by contemporary references.
Howe's term "cucumber" tommaline (white in green) survives in
Maine as this is one of the few places where this color combination is known. Wade (1909), president of the Maine Tourmaline
Company, noted: "Drilling is done by hand and the waste rock
piled behind by a derrick as the quarry advances. One pocket in
this mine was of unusually large size, being 6 ft. high, about 12 ft.
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Loren Merrill (left) and Augustus Hamlin (right) with Mount Mica
Tourmalines (original at Hamlin Library, Paris; photo courtesy Ron
Bentley).

George Howe in Mount Mica quarry (photo by Edson S. Bastin, USGS
photo archives, 1907).
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General view of Mount Mica looking west (November, 1908). The pocket in the foreground is also shown in the photo on the next page
(photo from Bastin, 1911 ).

wide and 20 ft. in length. As is generally the case with very large
pockets it contained few gems. The medium sized pockets, 2 to 3
ft. in diameter are the best producers."
Upon Augustus Hamlin's death at midnight, November 18,
1905, his will stated (HU): "I give and bequeath unto my granddaughter, Elinor C. Hamlin, of Boston, in the Commonwealth of
Massachusetts, the American or Hamlin Necklace of Mount
Mica Tourmalines, the Series of Mount Mica Tourmalines, Crystals and Cut Tourmalines and the George Innes Landscape Scene
in the Katskills, to have, hold, use and enjoy during the term of
her natural life and on her death said Necklace and Series are to
and shall revert and go to and be and become the absolute property of Harvard College, in Cambridge, in the Commonwealth of
Massachusetts ... " The covenant of the will matured in June 1934
and the tourmalines were transferred to Harvard University (letter, Shath1ck to Palache, October 2, 1934; HU).
Hamlin's interests extended to archaeology. He is credited
with the discovery of the Red Paint People (Tebbetts, 1935) and
an actor portrayed Hamlin on a 1980's television show, Nova,
which touched upon the subject of the Red Paint People (now
called the Maritime Archaic Culture). In 1857, Hamlin discussed
the significance of the supposed ancient Norse runic inscriptions
found on Manana island off Monhegan. Augustus Hamlin's most

Hamlin Necklace (Harvard University collection)
(photo courtesy Ben Shaub).
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Survey. As a geologist, Bastin ( 1911) observed of the Mt. Mica
pegmatite:

Loren Merrill's home, Paris Hill: (left to right) Isabelle Merrill, housekeeper, Loren Merrill, circa 1905 (courtesy Dorothea Murphy).

famous works include Civil War histories of Andersonville
prison, Chancellorville prison, and the 20th Maine regiment.

MOUNT MICA AFTER HAMLIN
Edson Bastin was a very impmiant describer of pegmatites,
as well as other commodities, for the United States Geological

Loren Merrill in 1904 pocket circa 1906. The pocket measured 20 x 12
x 7 feet (from Bastin, 1911).
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"The gem-bearing zone is not very sharply differentiated from the
pegmatite below it, but is in general somewhat coarser and is separated
from the underlying unproductive pegmatite by a narrow layer very rich
in small garnets. The layer is similar to the garnetiferous bands observed
at the Wade and Pulsifer quarry in Auburn, and it was clearly recognized
by A. C. Hamlin as marking the line between the productive and unproductive rock. Out of 80 pockets known to him previous to 1895, not one
was found below this garnetiferous layer, nor have later excavations revealed any. In size they vary from those having a capacity of only about
a pint to one which was 20 feet long, 12 feet wide, and 7 feet high and
contained three connecting chambers ... One pocket 6 feet below the surface of the ledge, found in 1868, \Vas scarcely larger than the hand and
contained nothing but one transparent tourmaline crystal 3 inches long
and I inch in diameter. The total number of pockets found up to October, 1907, was estimated at 430, of which 350 have been found by Merrill & Stone ... Only a small proportion, however, yielded any gem
material; out of 60 opened by Merrill & Stone in one autumn, only five
or six yielded anything of value, and out of the entire 350 opened by
them only about 50 were worth much. According to Dr. Hamlin (1895),
'The cavities generally were roofed with albite, whilst the sides were
composed of limpid or smoky quartz mixed with lepidolite, crystals of
tin (cassiterite), spodumene, amblygonite [probably montebrasite], and
other rare minerals.' ... The action of frost and percolating water has in
most places produced much disintegration in the walls of the cavities,
and their floors are generally formed of a sandy or clayey mass consist-

Edson S. Bastin, circa 1895-1900 (USGS photo library).
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Mount Mica quarry, June 1913
(photo by Douglas B. Sterrett, USGS).

Mount Mica quarry, (looking east) June 1913
(photo by Douglas B. Sterrett, USGS).

ing of partly decomposed fragments of cleavelandite and lepidolite associated in greater or less abundance with kaolin and the hydromica
cookeite. In this mass of decomposed material the tourmalines are embedded. There can be no doubt that they were once attached to the walls
of the cavities, but they have been loosened from their original position,
many being fractured in the process, and now lie in every conceivable
position in the material forming the floor of the cavity. Many of the
groups of quartz crystals which adorned the walls have been loosened in
a similar way, some of them now lying in the materials of the floor with
the apices of the crystals downward just as they fell from the roofofthe
cavity. In some of the cavities the amount of kaolinic material is very
large, about a ton of the pink kaolin montmorillonite having been taken
from one pocket."

uncommon. One shade commonly predominates in a pocket, but some
pockets contain gems of different colors. Some single crystals shade
from white at one termination to emerald green, then to light green and
pink, and finally to colorless at the other termination. Green crystals
tipped with pink are especially common. Generally these transitions of
color are very gradual, but in some specimens the colors are not mingled
in the least, and the crystals, though crystallographically continuous
throughout, seem to be composed of several distinct sections. In some
pockets the tourmalines when first disclosed lie in apparent perfection
of form and color in their clayey matrix, but crumble away as soon as
touched. In others certain portions only of the crystals crumble away,
leaving a smooth nodule of perfectly fresh tourmaline, usually beautifully transparent ... Some of the finest gems have been cut from such
nodules. Some hollow crystals of tourmaline are found, commonly of
small diameter, but including some as much as an inch in length ... "

Bas tin's ( 1911) account of frost action as the mechanism
responsible for the removal of crystals from the walls of gem
pockets contrasts with the idea that gem pocket fom1ation is a
multi-event process which usually includes turbulent, if not explosive episodes during the cooling of the pegmatite providing
more than enough scouring action to dislodge any projecting
crystals. The formation of clays such as montmorillonite is favored more by the higher temperature and more caustic fluids
present in the final stages of pocket development, than by the action of ground water and frost.
In describing the gems, Bastin ( 1911) was always a keen
reporter of details and obviously spent considerable time exammmg specimens:
"Most of them range in color from olive green through emerald
green to blue green; some are nearly colorless, some show beautiful
pink tints, and the central portions of some are a deep ruby red when
viewed along the main crystal axis; a few are the color of amber and of
port wine; and some are a purplish red. Many show a zonal distribution
of colors ... Crystals with pink centers and olive-green borders are not

Bastin did use verbatim quotes of some of Kunz's descriptions,
without citation, and careful reading is required to determine
which of Bastin's words are original. Hamlin ( 1895) estimated
that more than 100 exceptional tourmaline crystals had been
found at the Mount Mica quarry along with literally thousands of
less important specimens.
The mica and tin mining which resulted in gem pockets being tipped onto the dumps probably was quickly followed by collectors, the Bowker family, or even Carter and Hamlin, who
would have sifted through the dumps to recover virtually everything. Visitors were usually welcomed to pick over dumps to
their hearts' content. The miners, themselves, undoubtedly
caught on rather quickly as well and would not have let the
pocket material lie around very long after they knew of its significance. Similarly, Bastin (1911) noted: "The dump is now
( 1910) being picked over by the Maine Feldspar Company, of
Auburn, to obtain spar for pottery purposes, but before this the
feldspar was not utilized in any way." He further observed when
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Speckled Mt. [Andrews Mine,) Aquamarine
Stoneham, Me.
Deer Hill, Stowe [sic]. Me. Amethyst
Harnden Hill, Lovell
Topaz, &c.
Baldface Mt., No. Chatham, N.H, (Topaz
Phenacite &c.
Norway is a central point from which to set out for each of these
localities.
I will see that Prof. Lacroix is placed in the hands of just the right
men to guide him to any of the above localities."

Alfred Lacroix, circa 1916 (courtesy Curt Joseph).

gem mining was going on that drilling work was "done by hand
and the blasting with black powder, so as to nm little risk as possible of shattering valuable gem material. A derrick operated by a
horse windlass is used in transferring the waste rock to the
dump."
World famous mineralogist and pegmatite researcher Alfred Lacroix, curator of the Natural History museum in Paris,
France visited Mount Mica in 1913. George Kunz and Charles
Palache were his "hosts," but George Howe of Norway made
many of the arrangements (July 17, 1913; AMNHL):
"Provided your friend, Prof. Lacroix. desires to confine his geological investigations among our mineral localities of this section of the
state, I would suggest the following localities as most interesting &
comprehensive:
Mt. Mica, Paris Me.
Tourmaline
Mt. Marie Hebron " Garnets,
&c.
Mt. Rubellite "
Singepole Mt. Buckfield Me. - Pegmatite
Streaked "
White Beryl, &c.
Witt Hill, Norway,
Chrysoberyl, &c.
Tourmaline, &c.
Noyes Mt, Greenwood "
Mt. Apatite, Auburn, Me;
Tourmaline & Apatite.
Havey Mine, Poland, Me.
'&c.
Black Mt.[ sic], Hartford "
Chrysoberyl
Black Mt., No. Rumford "
Mica & Rubel lite
Plumbago Mt., Newry,
Tourmaline &c.
Albany, Songo Pond,
Blue Beryl.
Beryllonite
Sugar Hill, Stoneham
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Though Mount Mica was of the most interest to Lacroix as
he wrote about it in his Minerals of Madagascar ( 1922), the itinerary consisted of the best mineral collecting sites of the region
at that time. (Topsham was perhaps too far away for convenience.) Although the local Maine miners were the actual guides,
Charles Palache and George Kunz were hosts; one can imagine
an entourage of lesser personalities and students on the trips.
Kunz had also contacted Loren Merrill who reported (July 16,
1913; AMNHL):
" ... I was verry [sic] glad to here [sic] from you and glad to know
that you are to come on this way soon[.] I shall be verry [sic] glad to see
you at my place and will show you & your friend what I have and take
you over to Mount Mica to see what is being done there[.] I am working
now and perhaps you would bring me good luck[.] I have not found - a
good pocket for 3 years but thay [sic] are there yet and I think I will find
one this Summer. ... "

Sterrett ( 1914) indicated: "Developments have been limited at the Mount Mica tourmaline mine, 1 miles east of Paris,
Maine, during the last two years, and the results of these operations have not been very promising." Hurlbut and Wenden
( 1951) indicated that mining ceased at Mount Mica in 1913 and
Stan Perham (taped interview by Ben Shaub, 1958) indicated
that Merrill's lease expired in 1913. (The actual cessation of
"mining" might only involve a definition of terms. Manchester
and Bather ( 1918) reported: "Mr. Loren B. Merrill, the owner,
had worked the mine for about four months during the previous
year and discontinued when the water froze over. ... The result is
that mining at Mt. Mica is growing more expensive and unless
methods other than open mining with its hand drilling and a onehorse windlass are adopted it cannot help becoming extinct."
Another reason for the end of this episode of Mount Mica
mining may have been partly revealed in another section of Merrill's sad letter to George Kunz (July 16, 1913; AMNHL):
"I had the misfortune to lose my Dear Wife last Summer, and it
has taken the heart out of everything for me; we have been Dear companions since she was 16 years old, and Sung & played in the Church
Choir for 44 years. My home was a Paradise on earth when she was living but now it is Sad & lonely. You know what Sorrow is having lost a
Dear Son there is nothing to take their places."

Hist01y of Maine mining and minerals Mount Mica
MOUNT MICA AFTER MERRILL
Mount Mica was inactive for a while after Merrill's cessation of mining - whether due to the expiration of a lease or due to
grief or both. Dick Nevel prospected for pollucite briefly at
Mount Mica and may have been hoping to locate some gem
pockets in the process. He did find some rose quartz crystals
which were the first known in the world and reported the discovery, after the fact, to Charles Palache (October 27, 1927; HU). It
is uncertain who owned the land during Nevel's work, but the
paucity of evidence suggests that the mining was not extensive.
Hess and Ralston (1938) signified that "lepidolite was
saved through a number of years in working the pegmatite for
gem tourmaline and feldspar and was shipped not for its lithium
but for its cesium and mbidium content." As Hess and Ralston
( 1938) did not cite the origin of their infom1ation, one wonders if
the carload oflepidolite is actually the lot used by George Bmsh
which came from Mount Rubellite or possibly the lepidolite
which Hamlin sold for $0.10 per pound ($0.11 per 0.5 kg) fifty
years before. (See lepidolite and pollucite, King and Foord,
1994.)
Courter ( 1970) indicated that Howard Irish purchased
Mount Mica from Loren Merrill in 1926 and "later made some
attempts to work the hill for its feldspar, but his efforts were not
too successful."
Palache ( 1930) wrote a short obituary notice of Merrill who
had died March 30, 1930 at the age of 70.
Though Irish was the owner of Mount Mica, he did but little
in the way of prospecting and does not seem to have found any
gem pockets, but Irish's letterhead proclaimed: "Howard M.
Irish, Lapidary · Gem Cutter · Specimens · Rare Ores · Owner of
Mount Mica." In 1949, Irish leased some mineral rights to the

Howard Irish (left) and Charles Marble (right), circa 1955
(courtesy Ben Shaub).

Howard Irish (left) and unidentified miner (right), Irish workings,
Mount Mica, circa 1950 (courtesy Ben Shaub).

United Feldspar Corporation. Hurlbut and Wenden ( 1951) wrote
of renewed operations at Mount Mica:
"To the northeast of the old workings quarrying operations for
feldspar have been undertaken in recent years where the slope of the hill
ex poses the pegmatite at the surface.No pockets were encountered until
June 1949 when the operations of the United Feldspar Company broke
into a cavity - the second largest to be found at Mount Mica.
Neglecting minor irregularities and assuming that the pocket zone
of the pegmatite is a sheet 7 feet thick striking N. 55° E. and dipping 25°
SE., this new pocket lies within the same horizon .. Its presence may
well indicate an extensive continuation of the pocket zone under the
southeast slope of Mount Mica ..
The new pocket was about 20 feet long, 5 feet wide and 4 feet high
with the longest dimension essentially horizontal with a NW-SE strike.
The largest pocket in the old workings measured 20'x 12'x7'. The day
before the pocket was actually broken open, drilling indicated its presence. After penetrating about two feet below the quarry surface, a drill
dropped several feet into the cavity. When, in another hole six feet
away, the drill reached the same depth, it likewise dropped and water
spouted several feet in the air from the first hole. Because of this advanced notice, the writers were able to be present on the following day
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when a blast made a small opening into the northwest end of the waterfilled pocket.
Initial exploration carried out by reaching arm's length into the
hole yielded nothing of unusual interest. The roof was covered with subparallel books of muscovite 4 to 5 inches in diameter with the platy
edges projecting downward. On the sloping floor were fragments of
feldspar and a few imperfect quartz crystals. Just within reach was a
large loose crystal which proved to be a deeply etched Baveno twin of
microcline I Ox8x8 inches. No lepidolite nor cleavelandite was noted either inside the pocket nor in the stock surrounding it. In the old workings
these minerals were usually encountered in the vicinity of gem-bearing
pockets.
When the pocket was eventually opened for complete inspection,
the writers could not be present but most of the contents gathered from
the floor were made available to them through the courtesy of the owner,
Mr. Howard Irish of Buckfield, Maine. Jn addition to the books ofmus·covite on the walls and roof of the pocket, there were large areas covered
by a subparallel aggregate of albite crystals. No tourmaline was found
and thus this pocket would have been declared barren by the early workers at Mount Mica.
BERYL CRYSTALS
The contents of the pocket gathered from the floor amounted to
about two bushels of small crystals (four inches and under) mostly
quartz. In addition there were several larger smoky quartz crystals; the
largest, 18 inches long and I 0 inches wide, was well formed. On the
floor at the southeast end of the pocket were many colorless to milky
white beryl crystals of such unusual habit that their identity was not im1
mediately apparent. They ranged from h inch to 8 inches in length and
the majority were covered with crystal faces. Their most remarkable
feature was the complete individuality of each crystal. No two were
alike in shape nor in development of forms and none showed the prismatic habit characteristic of most beryl."

These were the rubidian beryls that are so well known from the
locality. The beryls were in fact shards of larger crystals which
were broken during turbulence which occurred during the formation of the pocket The smooth faces were the result of regrowth. The pocket, opened in August, 1949, was one of the few
encountered and mining for feldspar ceased by 1951.
In 1964, Frank Perham reopened the central portion of the
Mount Mica quarry (see Perham, this volume), where Hamlin
( 1895) had indicated the original Holmes-Hamlin find was made
and opened several pockets containing gem green tourmaline,
several of which were large facetable nodules. The property was
leased from Sarah "Sally" Irish Spencer, who later sold the property to the Plumbago Mining Company headed by Dean McCrillis. Courter ( 1970) reported:
"In 1965, he [Frank Perham] leased a portion of the area, and after
draining the quarry pond that had accumulated beneath the face of the
north wall, spent the next three summers blasting away tons of overbur-
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Frank Perham at Mount Mica (October, 1993 ).

den and rock in a search of further treasures. Working alone most of the
time, his was a laborious job, as all the blasted out rock was put in a steel
bucket, hoisted up to the top of a twenty foot rock face to a waiting dump
truck and then hauled over and dumped along the eastern side of the
slope. Too, it was an expensive job, and for a while there was little to
cheer him on. But Perham had a hunch about the whole thing. It was a
good one too, as on June 6, 1965, it paid off - and in a big way. On that
magical day, Frank Perham hit not one pocket, but two - and both were
endowed with some of nature's rarest treasures. Amid a setting of deep
purple lepidolite, grass green tourmalines on the debris of the pocket
were crystals and crystal fragments of blue, green and rose."

Perham (this volume) summarized his experiences at Mount
Mica during 1964 and 1965. Bancroft ( 1984) noted:
"Geologists and miners who studied the Mt. Mica deposit believe
that the remainder of the main pegmatite zone is gem-bearing and that
its length continues for a considerable distance. Since 1976, and particularly in 1978, some important pockets of gem crystals have been discovered by Rene Dagenais working for McCrillis' Plumbago Mining
Corporation. In the fall of 1979, a large pocket was breached in which
were found enormous quantities of altered tourmaline; quartz crystals
weighing up to nearly 250 kilograms, and 'pocket beryl' crystals. The
largest of the latter weighed about I 0 kilograms, was very gemmy, and
had color bands ranging from blue to white to pink. The pocket also produced some fine quality tourmaline crystals. One crystal was cut into a
256 - carat flawless green gem of great beauty. Not surprisingly, the
Plumbago Corporation intends to continue mining at Mt. Mica."

Hist01y of Maine mining and minerals - Mount Mica

Dagenais pocket area, Mount Mica quarry, 1979
(photo courtesy Ben Shaub).

Interior of the Dagenais pocket, J 979
(photo cour1esy Ben Shaub).

Francis (1985) illustrated some fine examples of Mt. Mica tourmalines and provided additional historical details including mining which occurred in the 1970's. In 1989, a consortium of
private investors and the Plumbago Mining Corporation began
new development and mining of Mount Mica. Foord and others
( 1994) named mccrillisite, found only at Mount Mica, in honor
of Dean, Anne, and Phil McCrillis and all of the previous generations of the McCrillis family who had been involved in Maine
mining over the previous century.

Merrill workings, note stacked boulders, May, 1990.

Mccrillisite in siderite, Mount Mica (photo by E. Foord).

Merrill workings area during Plumbago operating time,
November, 1993.
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The History of Lord Hill, Black Mountain, Mount Apatite,
and Nathaniel H. Perry
INTRODUCTION
The Lord Hill pegmatite, Stoneham was probably discovered by Edgar D. Andrews of Stow, Maine, perhaps in the late
1870's or in 1880. Nathan Perry of South Paris, Maine heard of
the locality and mined there for several years, but Perry's attention was called toward the gem tommaline discoveries on Mount
Apatite, Auburn. Both Lord Hill and Mount Apatite need some
explanation of their names.
The name "Lord Hill" has been assigned to two different
hills and this change has greatly confused the literature (Orman
McAllister, great great grandson ofisaiah Lord, taped interview
with Ben Shaub, 1961 ). In the latter part of the nineteenth century, Isaiah Lord lived near the base of what is currently called
"Hamdon Hill," but was then known as "Isaiah's Pinnacle," after
him. A family ofHamdons lived near the same hill. To the east, a
branch of the Hamdon family lived near the base of what is currently "Lord Hill," but was then called "Hamdon Hill," after
them. Eventually, Bill Lord bought the Hamdon farm on old
"Hamdon Hill," and the old Lord fam1 was abandoned. Old
"Harndon Hill" became "Lord Hill" and "Isaiah's Pinnacle" became new "Hamdon Hill" as the Harn don family living near that
hill continued to live on their fam1. The changes in hill names
probably occmTed about 1920.
Some early references to "Mount Apatite" indicate it was
in the town of Minot (pronounced My" - nut), however, it is in the
western margin of the city of Auburn which borders Minot. The
area is mapped by the 7 .5' U.S. Geological Survey Minot quadrangle map and is labeled "Mount Apatite." (To this author's
knowledge, gem tourmaline and purple apatite have yet to be
found in Minot, proper.) The first use of the name "Mount Apa-

Nate Perry collection label.

tite," in print, is probably Kunz ( 1885). Unfortunately, the early
use of the district name for the local mines prevented individual
specimens having precise labels. There are actually more than
15 named quaITies in the small district, of which seven have produced gem tourmaline and four have produced purple apatite.
Although the mineral collecting activity on Mount Apatite
involved a succession of individuals, much of the early development was the result of Nate PeITy's interest in the locality. His
story is intertwined in almost all of late nineteenth-century
Maine mineral collecting.

NATHANIEL H. PERRY
Nathaniel H. ("Nate") Perry was born in Belfast, Waldo
County, Maine on September 30, 1830, the youngest son of Job
Perry of Norway, Maine. He died on May 19, 1890 of heart failure brought on by complications from pneumonia. (Nate's father
died in October, 1830 in Belfast and the family apparently returned to their home area. Nate's mother came from Hartford,
Maine, and the Perrys lived in Woodstock as early as 1851.)
Nate PeITy is said to have been the most careful and thorough of Maine's native-born mineral enthusiasts. His zeal for

Nathaniel H. Perry, age ~28, [attributed], ambrotype circa 1858
(courtesy Ruth Burnett).
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mineral collecting seemingly led him to seek out every rnmor of
mineral occurrences in the state. He discovered many of Maine's
now classic mineral localities or was, at least, one of the first to
blast and prospect them. He began his career as a farmer and as
an owner of a small sawmill, along with his older brother Bartle,
in the Woodstock settlement of Sigotch (on Billings Hill). Bartle
sold his interest in the sawmill to Nate and Nate sold out on January 25, 1870. (John Perry and James Gerry purchased the Tuell
farm on December 11, 1865 for the purpose of starting the Woodstock granite quarry (of several names), but the venture went
bankrnpt and ownership transferred to the town by Febrnary 4,
1870.) The loss of the sawmill and the granite quarry was the
probable reason why Nate increased his part-time mineral specimen business (started in the mid- l 860's) into a full-time business. Perry used Paris as a mailing address as early as 1881.
The foregoing information was extracted from Arthur
Chamberlain's obituary of Perry in the Exchanger's Monthly of
1890, Lapham ( 1882), personal communication from Ruby Emery, and from portions of the Perry correspondence held by the
American Museum of Natural History (AMNHL) and by the
Richard P. Hauck Library (RPHL). Only one article and no
books were authored by Nate Perry to carry on his memory. His
stature with Maine collectors today comes from an oral tradition
and some fragmentary references to him and his work.

THE RISE OF MINERAL COLLECTING
AS A HOBBY
Nate Perry, more than anyone in the nineteenth century in
Maine, influenced the rise of mineral collecting as a hobby. His
energetic activities, at a large number of widespread localities,
demonstrated that mining could be done by individuals. The
Sullivan silver mining which started in the late l 870's (documented in a later chapter) further stimulated mining ventures in
the pegmatite regions of western Maine. As Maine's first fulltime mineral dealer, Nate provided specimens to beginning collectors who eventually wanted to mine their own specimens.
During the Victorian age, ladies and gentlemen followed the fad
of assembling curiosity cabinets and Perry's commercial supplying of specimens satisfied some of the desire to form collections.
National magazines and sales brochures supplemented by articles such as the Exchanger's Month(v and Naturalists Leisure
Hours further stimulated collector's interests and activities.
Perry had become a full-time dealer at the right time.
The earliest record of Perry's mineral activities comes from
late 1864. Samuel Carter, who was the mining superintendent of
the famous Mount Mica and later Augustus Hamlin's brother-inlaw, tried to get Nate Perry, who then lived in North Woodstock,
to work a land deal on Farnham's farm, apparently in Woodstock
(November 1, 1864; RPHL):
" ... In regard to the land it seems to me the price asked is rather
high. I suppose the lots contain 100 acres each, if so, the price per acre is
.75 (seventy five cents). Is it in your opinion worth so much for wood,
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timber or farming purposes? Can it not be bought cheaper? I wish you to
get Mr. Farnham & go through the [property] lines with him. I dont care
to have them run by a surveyor if he is very confident he can tell where
they are within a rod - get him to go on[,] pretend of desiring to know the
boundaries &c, but I wish it to be done for the purpose of ascertaining
·which & how many of those veins are upon it - If you should find it necessary pay him for his time. I will pay you for your time, trouble & expenses. I wish you to do this at once & report to me as soon as possible.
I am very glad to learn that you have been so successful in collecting mica crystals as I have to pack some minerals to send away. I wish
you would pack them so they will not be injured & send them to me by
express on your earliest opportunity please write me when you send
them & the amount of your bill for them. Do not leave the matter of price
with me as I do not know how much time & trouble it has taken you to
collect them. Whenever you can search for more Fibrolite (Sillimanite)
& see if you can not find it in place. Whenever you wish to dispose of the
specimens you have, be sure & let me have the first offer. Where did you
procure the mica crystals in Woodstock or Milton? ... "

The attempt at examining the land seems to have progressed and
Carter responded (November 28, 1864; RPHL):
"Your letter & the box of mica were duly received & I should have
acknowledged their receipt long before this, but I expected to have gone
to your place before now. I shall buy the land at S 150.s if it cannot be
purchased any lower & shall go to your place to conclude the purchase
as soon as I can, but I am unable to tell how soon that will be. I was glad
to receive the specimen of Fibrolite but if I cannot afford to give you as
much as you think it worth I will return it to you. It is worth to me
twenty-five cents. It is not a rare mineral, but it is rare in this Country &
for that reason I am willing to give the above price. I will pay you the $3s
for the mica when I go up."

The Farnham land deal may never have taken place, as a
year later Carter (December 13, 1865; RPHL) wrote to Perry:
"Your favorofthe 11th ... received & in reply will say that if Farnham's land on which the quartz vein I saw are. can be purchased between
now & Spring I wi 11 take it off your hands, provided it can be bought for
S l 50rs !fit can be bought so that you can get your commission at S 150s I
shall be better pleased.

As Carter wrote this letter under the letterhead of the National
Tin and Mining Company of the U.S., it can be sum1ised that he
had helped form that company and was using up the run of stationery.

GEORGE FREDERICK KUNZ
George Kunz was also a mineral collector in the l 870's and,
eventually, became a mineral dealer and internationally famous
gem authority. Kunz became aware of Perry, perhaps in the late
l 870's, and by the early 1880's was a frequent correspondent and
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customer of Perry's. Kunz recorded many of Perry's activities in
print and much of Kunz's writings were rich in Maine gem mining information, and he perhaps owed a small part of his early
success to Maine miners. As Kunz had such a strong Maine and
Perry connection, a few words should be said to introduce Kunz
early in this discussion of Perry, himself, and the localities he
worked.
George Kunz (pronounced koonts) was born in Hoboken,
New Jersey on September 29, 1856 (Whitlock, 1933). He developed a lifelong and consuming interest in minerals and gems. He
will long be remembered for his prolific output of 531 articles
and books on these subjects, but more likely his immortality lies
in the naming of"kunzite" in his honor. In 1879, at age 22 or 23,
he had acquired enough knowledge to be hired by Tiffany and
Company as their "gem expert." By the age of 25 or 26, he had
published his first report on Maine tourmaline. From this modest
beginning in his early years, he continued all of his life to publish
numerous articles concerning the minerals and gems of Maine,
as well as the rest of the world. Many people have marveled at his
prodigious geoliterary output, however, an examination of his
works indicates a high degree ofreworking of the articles along a
theme. The result was a host of articles rewritten for a particular
audience using the same basic material which had appeared elsewhere. This procedure was frequently followed by many nineteenth century scientists who wanted their research to be widely
read in a time when lending libraries were only just coming into
existence. This observation, therefore, is not a criticism. (Folklore has it that Kunz sometimes employed a ghostwriter in order
to compile some of his work. Kunz did have boundless energy
and an all consuming zeal for gems and minerals. His output of
original writing can only be marveled at. Word processors were,
of course, unknown in his day and even the business typewriter
was not yet an effective instmment.)

Postcard view of Poland Spring House in 1909.

The newly opening mines in Maine provided source material for him to write about and helped him to greatly expand his
reputation at an early age. Whitlock's ( 1933) bibliography of
Kunz shows 22 articles issued up to the year 1890 which refer, at
least in passing, to Maine. In 1887(b ), his short article on gemstones in Harper's New Monthly Magazine contained the first
chromolithograph ever to appear in a magazine. The color plate
featured I 7 different gems, crystals, and artifacts of which, four
are from Maine: Mount Mica tourmaline crystals, a cut Stow
amethyst, and the remarkable 133.75 carat (old weight system)
Stoneham aquamarine now in the Field museum in Chicago (see
figure, next page).
Kunz's letters indicate that he frequented the still famous
resort, the Poland Spring House, near Mount Apatite although
the original building burned completely long ago. Kunz was
self-taught in gems and minerals and his Ph.D. degree was honorarily bestowed on him by the University ofMarburg in 1906 and
Knox University honored him in 1907 with a D.Sc. (Conklin,
1986, Whitlock, 1933).

NATE PERRY'S MINERAL DEALING

George Kunz (courtesy Larry Conklin).

With the opening of numerous mineral localities and their
production of specimens, miner-dealers such as Nate Perry of
South Paris began to sell specimens. Minerals from several important localities were offered through the mail as well as from
shops, and mineralogical interest in Maine began in earnest. In
the 1880's, Perry sold "starter collections" of minerals as well as
individually priced specimens. "Sizes" available were hypothetical and asking prices ranged from $.02 up to $.50. Nowhere
in his surviving advertisements is it indicated what one could
have expected to receive for one's money. Most orders appear to
have been shipped on approval with accompanying billing. The
specimens mentioned in his remaining business correspondence
are, for the most part, in the lowest price range and rarely does
"greasy" quartz sell for as much as $.25. (So often is greasy
quartz mentioned in his fliers and advertisements, that one wonders what the fascination was.)
Mrs. Perry advertised in the National Educator, at least in
1887, and in the lady's column of the Lewiston Journal newspa-
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per, at least in 1885, that she would send minerals to readers for
the postage to mail them. The responses evidently formed the nucleus for a mailing list to reach fresh customers. (Once a collection is begun, a collector will rapidly add to the collection until a
certain level of satisfaction is reached.) The newspaper ad read:
"An Offer of Minerals. I will send small specimens of Maine
tourmaline, topaz, triplite, damourite, columbite, muscovite,
garnets, amethyst, staurolite, cyanite, albite, lepidolite, fluorite,
beryl, cancrinite, spodumene, rubellite, triphylitc, autunitc,
montrnorillonite, hornblende, cookeite, greasy quartz, elaeolite,
and vesuvianite free to readers of the Ladies Column on receipt
of address with stamps for return postage. South Paris. Mrs. E.
[Estella] R. [Robbins] Perry." Mrs. Carrie E. Lamb, a compositor
with the Lewiston Journal, wrote to Mrs. Perry (January 29, undated; RPHL): "Seeing your article on an offer of minerals
would say I should be more than delighted to receive the same to
add to my small collection of a few odd tricks which I have.

Would ask if it would be too much trouble to ask you to mark
them. That is just a small piece of paper around each as I may
know them apart." The Victorian era saw the rise of curiosity
cabinets as a stylish addition to the well-kept home. One wonders if Thomas Lamb, mineral collector-dealer and miner at
Mount Apatite, Auburn, of the Portland area was related to her
and if he had received any of these specimens that could have
possibly influenced him in mining on Mount Apatite and elsewhere.
The general specimen lists that Nate Perry sent out advertised stock apparently derived from his many mines and prospects in Maine. Included are: triphylite and spodumene from
Peru: greasy quartz, Albany; albite, curved mica, lepidolite, and
tourmaline from Auburn; vesuvianite, hornblende, muscovite,
and yellow garnet from Woodstock; garnet from Buckfield;
amethyst from Stow; "amblygonite" and rubellite from Rumford; topaz, damourite, columbite, beryl, and triplite from Stoneham, "cyanite" and staurolite from Windham; cancrinite and
sodalite from Litchfield; and rose quartz from Norway. Other
lists substitute autunite and montrnorillonite from Stoneham;
nepheline from Litchfield; vesuvianite from Raymond; cookeite
from Hebron; garnet from Paris; and fluorite from Chatham
(New Hampshire).
Apart from his retail mineral business, Perry also sold bulk
and wholesale minerals. In April 22, 1885 (AMNHL ), Perry sent
a letter and a shipment of minerals to George Kunz which included 12 Rumford rubellites at $6.00 for the lot and 20 Windham staurolites for $7 .50. On October 30, 1889 (RPHL), the
Smithsonian Institute (now Institution) ordered 3350 pounds of
12 of the above listed Maine minerals. On September 23, 1889
(RPHL ), George English, one of the most important mineral
dealers of the nineteenth century, wrote to Perry: "We wish to secure a considerable quantity of Maine minerals but do not at the
present time feel able to pay cash for them; will you not supply us
with the following and permit us to settle for them in specimens .
... We would like 25 lbs. Triphylite like the sample sent, 100 lbs.
Topaz, 100 lbs. Lepidolite, as pure and bright colored as possible
at the lowest price you can supply it."

The

American gems including aquamarine from Stoneham (large cut stone
at center right); amethyst from Stow (cut stone above and to left of aquamarine); and tourmalines from Mount Mica (upper left) (from Kunz,
l 887b).
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The tone of the preserved portion of the Perry correspondence is not generally flattering to the recipient. Many customers
wanted to return part of their approval shipments of minerals, as
crystals were too small, broken, or not "fine" enough. The
number of the letters preserved by Perry (about 200 from a 30
year period) probably represents only a small fraction of his total
conespondence, both business and personal. Some of the letters
were undoubtedly kept as souvenirs because they were from famous collectors, or they were part of a customer problems file.
Collectors were no different in Perry's time than today. Everyone
wanted to buy the best possible specimen at the lowest possible
price. People wished to be happy with their acquisitions; were always shmi of cash; and offered to trade for the specimens they
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Louis Stadtmuller, mineral dealer of New Haven, Connecticut, wrote (April 22, 1881; RPHL):
"I rec'd last fall a number of fragments of minerals from you with
the request of telling you the names of them. I had a good deal of work
on hand at that time & I looked hurriedly at the minerals & laid them
aside for a day, when I should have more leisure to look at them. This
day never came; I was laid up with rheumatism & am suffering all winter, so much that I have been unable sometimes for weeks even to visit
my mineral rooms. I tried to find your minerals today but succeeded
only partially & I am afraid my men threw the rest away, thinking them
to be ofno account. I found still N~ 1, which I take to be Triphylite; such
little crystals as you sent are hardly worth anything by themselves; if
they set in the gangue specimens may be worth from 25 to 50cts apiece.
N~ 2 is Autunite 3 Columbite. The Autunite is a product of decomposition ofColumbite. If you should find well cryst. Columbites, they would
be worth something .... 12 Crystal of Tourmaline not worth anything to
me. 13 Do not know what that perforation of the Quartz is. Will show it
to some [Yale] Professors, who are better posted in this matter, than I
am .... How is it about the Chrysoberyl locality? Are you opening the
spodumene locality? If you get anything real good, I should like to be informed of it."

Nathaniel H. Perry, age ~45 [attributed], ferrotype circa 1875
(courtesy Ruth Burnett).

desired. For example, Dr. Thomas Egleston of Columbia College (March 16, 1881; RPHL) wrote: "I am sorry you were not
satisfied with the exchange and if you will write me what you
would like to make the exchange satisfactory, I will endeavor to
do so." Young Edmund Bailey (May 5, 1885; RPHL) asked:
"Can you let me have 3 or 4 xls of the Auburn tourmaline with
terminations - Should like each a different shade of color- if you
will send them to me on approval - and oblige."
Sumner Andrews of Lawrence, Massachusetts displayed
an interesting attitude (November 10, 1879; RPHL): "Inclosed
please find P. 0. Order for $7,50 I have kept and sold $6,00
worth of the specimens you sent me. I have allowed you $1,50
for the remaining pieces, which I hope will be satisfactory to
you. There are three pieces of black tourmalines that are of no
value to me. I took the green tourmalines to Boston and had one
of the best ones cut which I will send you with the white one. Paid
$1,50 for cutting the two. I do'nt [sic] consider the green one
worth anything. Mr. Reynolds the man that cut them, Says they
have no market value, but will bring from $1,50 to $3,00 accaretin [sic], to the customer. ... If you have some larger and clear
crystals of aquamarine or of tourmalines you may send me some,
that is if they are nice. Please make the price as reasonable as you
can with the privilege of my returning what I do'nt wish to keep."

George 0. Simmons bought minerals from Perry for his
own collection and to resell. Although in 1894, Simmons had a
full page ad in the first issue of The Mineral Collector, an exchange proposal revealed his early naivete (August 25, 1886;
RPHL): "I would like of the following specimens what in your
estimation will equal in value those I send. I leave this to your
judgment, as I scarcely know how to put money valuation on
them. I am sure you wili deal justly with me. You may send me in
the colored tourmalines a hundred specimens, such as you
quoted at $1.00 per hundred. Have them equally assorted in Indicolite, Rubellite and Green Tourmaline. I dont want any other
shade .... In asking you for the address of some one who could
supply the above [bulk minerals], I do so with the full knowledge
that Foote and other dealers have them, but I dont care to deal
with Foote ifl can avoid it."
Augustus Hamlin sent a note from his home in Bangor,
Maine (August 1, 1881; RPHL), "Shall be glad to examine the
new deposit of tourmaline [Tubb's ledge?] with you. I think of
forming a Depot at Paris for the collection and sale of minerals
and shall be glad of your assistance."

The Andover Meteorite
On May 23, 1885 (AMNHL), Perry wrote to George Kunz:
"I send a fragment from a meteorite found in Andover, Maine It
weighs about 7 lbs [the whole, not the fragments?]. I have first
chance to purchase, do you want it and at what price?" Kunz evidently bought the specimen and briefly described it in 1898b.
Based on reports that may have been supplied by Perry, Kunz
( 1898b) said: "The fall took place early in the morning of a
cloudy and threatening day; so that the sound made by the me-
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teor was generally supposed to be thunder. A dark cloudy trail,
like a dense smoke, followed and marked the path of the body
through the air. ... it tore its way through a group of large trees,
struck a heavy stone in a wall near the ground, and buried itself in
the earth." Kunz apparently later sold it to Henry Ward who was
amassing a phenomenally large meteorite collection. Ward described the meteorite, scientifically, in 1902.

BLACK MOUNTAIN DISCOVERED
Black Mountain, Rumford is situated just over 30 km north
of Mount Mica and about 8 km east of the
mines. The
Black Mountain quarry was originally an excellent source of
tourmaline fans and fine-grained purple lepidolite. Subsequently, a large number of rare minerals were also found. Although it was woi-ked by Nate Perry, there is a strong Augustus
Hamlin and George Kunz connection, as well. There are, of
course, many connections that can be made in such a small
mining area as Oxford County and frequently, it is not possible to
present a person's history separate from his various prospecting
sites.
In 1878, Edmund Bailey "discovered" the tourmaline
ledge at Black Mountain, but did not make a "first break" in the
ledge until 1883 (Clarke, l 886b; Bailey, 1894 ).
short biography of Bailey will be given in the introduction to the Newry
mines; seep. 163.) The Mount Mica Tin and Mica Company
worked Black Mountain for a short time in 1884 (Kunz, 1885):
"During the last year Mr. E. G. Bailey and Dr. A. C. Hamlin have
opened the Mount Black locality at Rumford and Andover,
Maine. The indications here are quite good for gems, and a quantity of rnbellite, a great quantity of lepidolite, spodumene 3 feet
long, cookite [sic], amblygonite, and other minerals similar to
those of the Mount Mica, were taken out, none however of gem
quality.''

Lepidolite block, Black Mountain quarry; Mary Shaub
(photo courtesy of Ben Shaub).
bling the mineral from Al ten berg, Saxony. A characteristic form is of a
light lavender color, very compact, and has scales not more than 1 to 25
mm. in width, penetrated in every direction by crystals of rubellite,
which are of a light or dark shade of red. This association is very similar
to that from the well-known locality of Rozena, in Moravia. 1 ( 1 These
forms are so compact that they could be used for ornamental purposes.)
Rubel lite, indicolite, and the green tourmalines, are the common varieties at this locality."

Kunz ( 1886c) summarized the early workings of the Black
Mountain quarry, Rumford:

Kunz (1887a) reported: "Messrs. H. H. Perry [sic] and E.
M. Bailey found good specimens of toum1aline, but they were of
little gem value."
Bailey ( 1894) stated that Perry was a frequent visitor at the
Black Mountain quarry and that is where they first met. Kunz
( l 886a) mentioned: "Messrs. N. H. Perry and E. M. Bailey also
worked at the Rumford locality for a few weeks, some good
specimens were obtained." Perry prospected there quite a bit and
one has to be amazed about how much he got around. On February 17, 1888 (AMNHL), Perry wrote to Kunz:

"The Rumford tourmaline locality is situated in the northeast part
of Rumford town, in Oxford Co., Maine, on the northwest slope of Mt.
Black, about 1500 feet above sea-level. The vein has been uncovered for
the length of250 feet, and found to be quite irregular, varying from 30 to
I 00 feet in width, and dipping northeast and southwest at an angle of
about 60°. The rock is a coarse granite with mica schist overlying.
This locality was discovered by Mr. E. M. Bailey, in October,
1878, but the first blasting was not done until July, 1883. The finest
specimens were procured in the fall of 1883. The Mt. Mica Co. had
some work done here, and since they stopped Mr. E. M. Bailey has
worked the solid ledge to a depth of 3 to I 0 feet.
The lepidolite found here is finer grained than that from the other
Maine localities. One form is in scales not over I mm. across, quite compact, and occurs in large masses of a beautiful lilac color, closely resem-

"I do desire to have them (the aquamarines) cut and as you say you
can have 1t done - will request you to have such as are worth cutting cut
for me. Thei!:_ locality is Rumford Me on a Granite mountain known as
White Cap- about 1 mile west of the Black Mountain Tourmaline locality - The same as from where the larger fragments were taken which I
sent you two years ago the whole were parts of t\vo large xis embedded
in the ledge at the surface and badly shattered when I found them Either
by the Elements or attempts for some one to break them out in previous
years from the appearance l judge the former - these smaller fragments
had laid with other unassorted specs until recently - l believe I can not
really report anything new on minerals but got a few very good cabinet
specs of Rubel lite Amblygonite etc from the Rumford Locality last fall
among others a cluster of 3 nearly perfect xis of spodumene in or rather
on a mass of rock mostly amblygonite weighing perhaps 3 /4 of a lb.

Black Mountain
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showing also opaque Rubellite & Lepidolite, the xis are small (+
1

3

but he agreed to purchase the specimens provided he be allowed to visit

opaque, measuring /2 to /4 of an inch across."

the site of their discovery. Berman and Stan Perham paid a visit to the

Edmund Bailey, of Andover, wrote to Kunz (December 6,
1886; AMNHL): " ... will gladly inform you of anything new or
fine that I may find next season[.] I am on track of a locality for
Triphylite xls and possibly other things in another part of Rumford - some 3 or 4 miles from the Blk. Mtn. locality which I shall
endeavor to test in the Spring."
Perham (1987) reported on the Black Mountain locality:
"On May 25, 1889 Bailey purchased the eighty-acre sector of
property known as Lot No. 65 from George Andrews of Andover.... Bailey later sold this piece of property on April 8, 1899 to
William McCrillis, who lived locally."
Bastin ( 1911) indicated later commercial activity at the
Black Mountain quarry:

that Trusiani had blown some thirty or forty tons of feldspar the pre-

Black Mountain Quarries the following day. They arrived only to learn

"The quarry was opened in about 1901 by Oliver Gildersleeve
and has been worked for four seasons. About 250 tons of mica is reported to have been mined in 1905. The quarry was idle throughout

vious afternoon which was absolutely riddled with eosphorites .... Berman spent the entire day poring over the multitude of specimens and
finally made a selection ofone hundred or so of the better pieces. Somewhat perplexed and amused by this abundance, Berman was heard to remark, 'Who would have thought the day would ever come when I'd be
selecting only the best eosphorite crystals!"'

Mining probably ceased before 1950, and Maillot et al.
( 1949) wrote: "Since August 1942, some beryl, scrap mica, and
approximately 25 tons of lepidolite have been produced by Trusiani." The Black Mountain quarry has occasionally been prospected by collectors operating short term leases. Joseph Martin
of Rumford made the most extensive prospecting attempts in
over forty years in the 1990-1991 field seasons. In 1993, kosnarite was jointly described from the Black Mountain quarry and the
Mount Mica quarry by Brownfield et al. (1993).

1906, in which year the writer visited it, and so far as is known has not
reopened since. Steam drills were employed and sheds built for hand
picking the mica, which was packed in 100-pound bags and hauled by

LORD HILL AND OTHER STONEHAM
DISCOVERIES

team 7 miles to Frye, on the Rangeley division of the Maine Central
Railroad. From Frye it was shipped to a grinding mill at Gildersleeve,
Conn. About 1,000 tons in all are reported to have been shipped."

Maillot et al. ( 1949) noted "total" mineral production of the
Black Mountain quarry to August, 1942: 1,950 tons of scrap
mica, 33 tons of beryl, 460 tons of potash feldspar, 120 tons of
soda feldspar (mostly cleavelandite), and 2 tons of spodumene.
Cameron et al. ( 1954) noted further mining:
"The dumps are reported to have been worked for scrap mica from
1931until1938 by S.I. Perham, West Paris, under an agreement with
the Maine Products Company. The mineral rights were next leased by
F.D. Pitts, Auburn, Mass., with whom an operating agreement was

Perry opened the Lord Hill pegmatite before 1883 and
Kunz (1883 a,b) described some of the finds of topaz there:" ...
they occur in large crystals, but if cut into gems would afford
only small stones of little value" (Kunz, l 883b ). The locality
was, at the time, sometimes erroneously called Hamdon Hill.
Harn don Hill is situated about 2 km northwest of the Lord Hill
topaz locality and does have some prospect pits in the pegmatites
there (see Slocum, 1944 ). (When George Howe was making arrangements for Alfred Lacroix [pegmatite specialist and curator
of the Museum Histoire Naturelle, Paris, France] to go on a trip
to visit Maine localities, the Stoneham topaz locality was still referred to, by Howe, as HamdonHill [July 17, 1913; AMNHL]).
In 1883(a), George Kunz made a very interesting claim:

made by Caesari Trusiani, Brunswick, Maine. Trusiani recovered scrap
mica, beryl, spodumene, Jepidolite, and feldspar during summer opera-

"At the meeting of the New York Academy of Sciences, held

tions from 1938 to 1942. In the fall of I 943, the mineral rights were

Nov. 7th, 1882, Mr. G. F. Kunz announced the discovery by him [em-

leased by the United Feldspar & Minerals Co .... "

phasis added] at Stoneham, Maine, of topaz in fine and large crystals, in
habit resembling the Russian. The largest of the more transparent ones

In 1940, Harold Verrow found what were at that time the
world's largest eosphorite crystals at Black Mountain in Rumford. The largest crystal group was 6"x 7" on an 11" x 12" matrix
and was composed of mostly "5 to 6 millimeter" crystals. The
specimen was on display at the Smithsonian Institution for many
years. Bjareby ( 1965) reported that the largest crystal was 37 mm
doubly terminated. During the mining at Black Mountain, Perham ( 1987) reported the following incident:
"Trusiani sold several specimens to a duo of collectors who
showed the pieces to Dr. Harry Berman ... Dr. Berman was somewhat
disappointed to learn that no single eosphorite crystals were available,

measured about three inches in the direction of the macrodiagonal, and
two and one-half parallel to the vertical axis. The color is ofa bluish and
greenish tint. Some of the large opaque masses were parts of crystals
measuring one foot across. Associated with these were damourite, triplite, triphylite, columbite; one mass of the latter weighing over seventeen pounds, and the pink mineral (montmorillonite?) described by
Brush and Dana as occurring at Branchville, Conn."

The notice is interesting for several reasons. First, Nate Perry's
name did not appear, yet he had been the only one to operate the
quarry as it had just been opened and secondly, the report listed
the third world occurrence of the now well-known species mont-
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morillonite. Later, Kunz corresponded with Perry on a number of
occasions. In 1885, Kunz reported an early contact with Perry's
activities in Mineral Resources of the United States: "At Albany,
Maine, Mr. N. H. Perry has recently found beautiful transparent
golden yellow beryls that would cut into perfect gems of over 2
carats each."
Later in l 893(b ), Kunz claimed: "During 1882 crystals
from Ham don Hall [sic], in the vicinity of Stoneham, Maine,
were determined by the writer to be topaz, and further search resulted in the finding of a quantity of crystals." It would appear
that the passage of ten years time was enough to downgrade the
term from "discovered" to "dete1mined" as Kunz had originally
claimed in 1883(a). Perry did not live to see this admission in
print.

Herderite!
One of the hottest items Perry found at Stoneham appeared
to be "hydro-herderite" which most people thought was herderite. After the "herderite" controversy had settled, a new species
was acknowledged, hydroxyl-herderite, but this material is often
simply and incorrectly called "herderite" by collectors today.
King ( 1998) wrote a more complete summary of the controversy.
The gist of the controversy involved whether fluorine was an important constituent in the mineral and whether water or hydroxyl
would substitute for fluorine. The controversy was settled using
Maine specimens from Stoneham, Auburn, Greenwood, and
Paris.
F. A. Genth wrote to Kunz on September 23, 1884
(Conklin, 1986):
"I am at work with the herderite analysis. If the statement ofWeisbach that H. does not contain fluorine according to Winkler, is correct,
then Winkler overlooked it, it gives a strong reaction. I am just now engaged with a preliminary analysis, for which I have sacrificed one of my
specimens. On ignition a part of the fluorine is lost.- It will be a very difficult and troublesome analysis. I will try to push it as fast as I can and
then publish the results wherever this can be done quickest-') in Science
or Arn. Journ. of Science, Ramsen's Am. Journ. of Chemistry or Proc.
Am. Phil. Soc.- I thought perhaps Science the best place but don't know.
Then I will look up what has been done by Winkler, if it is already published.- I had a letter from Schuchardt, who was much pleased with the
herderites which I bought for him from Hidden. He wants me to try to
buy him an additional quantity and asks how much money I would require for that purpose which he would remit immediately.- Now let me
know definitely what you are willing to do.- Sch. wants me to get them
from Hidden but it makes no difference where I get them if I only make
the best bargain for him"

Frederick Genth (courtesy Curt Joseph).

Herderites .... The herderite analysis is far more troublesome than I had
anticipated, although I know that it was not easy. The preliminary analysis gave on ignition w [with] loss of about 4%, so I thought there might
be some water, but the best - xis gave from 1/3 grm only 2 milligrams
loss which is probably owing to the slight volatility of lead fluoride, and
therefore the mineral contains no water. The topaz analysis - of colorless cleavage pieces- is commenced .... Also a difficult analysis."

(Note: The failure of a bank to honor a draft might have been a
bureaucratic problem as in those times non-correspondent banks
might not honor each other's checks.) The fervent interest in being the first to make a discovery is revealed when Genth contacted Kunz (October 6, 1884; AMNHL):

Several days later he again wrote to Kunz (September 27, l 884;

"I expected that I had already about $46- but his [Schuchardt's]
draft was not honored; otherwise I would have invested the amount in

136

Hydroxyl-herderite from Lord Hill quarry, Stoneham.

History of Maine mining and minerals - Perry
"The analysis of herderite is progressing and I hope to finish it in
the course of next week and intend to read my paper on 3~ Friday of this
month, and have it printed immediately; therefore let me have the remarks which you wanted to make in time to insert in my paper. You
have undoubtedly seen Winkler's analysis in the last number of the Journal of Science. His analysis I may say already is erroneous. But I have
just commenced the analysis of the best xtls and when finished we will
see the differences."

Genth published his results in 1884(a) in the American
Journal of Science and also in the Proceedings of the American
Philosophical Society in 1884(b) and 1886. A supply of "herderite" came eventually as Genth wrote to Kunz on September 6,
1885 (Conklin, 1986): "Accept my sincere thanks for the beautiful herderites ... They are a great acquisition .... About your
Stoneham pseudomorphs I do not know what to do. At present I
am almost killed by overwork ... " There is undoubtedly some
missing correspondence between the two letters. Many of the
"herderites" assuredly came from Perry, but he is not even credited with finding them in the papers which were written about the
herderite problem.
Perry wrote to Kunz (August 3, 1885; AMNHL): "There
has not to my knowledge been a specimen collected in Maine
this season that you would wish to have. I expect to begin work at
Auburn tomorrow will inform you of anything interesting, but I
am not expecting to get much." Later Perry appeared to make an
interesting discovery on January 9, 1886 (AMNHL) when he inquired of Kunz: "Please examine a very small xi at the point of
the mark. I thought it possibly might be phenakite." This particular specimen was probably from Bald (Face) Mountain, North
Chatham, New Hampshire. The published announcement
(Kunz, l 888a) indicated that the mineral was from Stoneham and
the misunderstanding had to be retracted in (Kunz, l 888b ).
Phenakite is well known as drusy crystals on lightly etched
smoky quartz from Lord Hill, but was apparently discovered in
the l 940's (Sampter, 1949; Fred Pough, personal communication, 1991). The retraction article did not acknowledge the existence of phenakite at the "topaz locality" in Stoneham at that
time, but merely stated that Bald Mountain is very near to Stoneham and hence the confusion. Since the credits in the first phenakite article included Nate Perry, Edgar D. Andrews, and Thomas
F. Lamb, their previous association with Stoneham was compelling enough to cause a confusion. One report (Kunz, l 890a) concerning topaz could be read ambiguously: "At Stoneham, Me.,
and at North Chatham, a town adjoining in New Hampshire, topaz, as well as phenacite, was found, the latter transparent
enough to cut into gems. A few crystals of topaz, measuring one
foot on a face, were also found, and a number of smaller ones, of
little value as gems." Norih Chatham has produced phenakite in
crystals almost large enough to cut into gems, but Stoneham has
probably never produced phenakite crystals large enough for
cutting. Stoneham has produced milky topaz crystals of the size
indicated, whereas such large topaz crystals are not known from
North Chatham. Some pseudomorphs were also of some interest

Hydroxyl-herderite from the Towne quarry, Auburn.

to Perry and he must have had difficulty having them identified
as he wrote in the same letter to Kunz (January 9, 1886;
AMNHL):
"I send today by mail package of the partially decayed crystals
from Stoneham[.] These were quite common in a portion of the ledge
worked in 1884 many of them could be easily crumbled by the hand and
of others only a cavity remained to show where they had been in nearly
all cases minute herderite crystals were found."

Concerning a package of merchandise quality specimens,
Kunz wrote to Perry (August 16, 1886; RPHL): "I will keep the
Herderite and Muscovite thus our acct. stands as follows. I think
on the first lot $105.95. You can well make it $95 since there are
few really fine things." The herderite was priced at $25 additional - a truly princely sum at the time for a non-gem mineral
specimen. The clustered dates of the preserved Perry-Kunz correspondence suggests that although replies were usually very
prompt, there is an apparent hiatus from the last cited letter broken by Perry's brusque reply (October 14, 1886; AMNHL) accepting the counter cash-offer and Perry explained: "I will not
banter prices about price oflast box[,] suit yourself in regards to
it." In the same letter Perry offered: "I have two specimens of
1
herderite with xls. /2 inch across call the two worth $10. have
small blue apatite xls not best quality - also zircons and very
small topaz xls. will send some of these on approval if you care
for them, [I] do not value them very high." With the air cleared,
Perry briefly referred to some Stoneham finds in a letter the next
month. At a later date (February 4, 1888; RPHL), Kunz wrote to
Perry: " ... I am very glad to hear that you intend doing some active collecting, during the coming summer and also that you will
promise me a fair share of the fine things that you will obtain. I
wish that you would make a special effort for the herderite and I
think from this locality that it will be worth while getting some
more of it."
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James D. Dana, circa 1845-1855
(from Merrill , 1906).

Edward S. Dana, circa 1910-1920
(courtesy Nathaniel Edwards).

GeorgeJ. Brush, circa 1890-1895
(courtesy Nathaniel Edwards).

Samuel L. Penfield, circa 1900-1905
(courtesy Nathaniel Edwards).

Gratacap (1912) wrote of the Bement collection in the
American Museum of Natural History:
"The large group of phosphates, arsenates, vanadates, antimonates, was one in which, at many points, Mr. Bement exerted all his
skill to excel; his Apatite embraces 204 specimens and his Herderites
have been the despair of collectors ... Then the very beautiful series of

Herderite succeeds in which 14663, 14669, -70, -71, -72, -74, -75 easily take precedence and are indeed choice examples of the species.
Upon 14663 Mr. Hidden has written the note: 'The largest crystal
known, has all the planes now credited to the species i.e. 13 in all,' 1884;
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Hidden, Towne, Cahn, Perry, Schernikow, Kunz were all the sources of
these remarkable specimens."

(Perry and Towne were the obvious primary sources, however.
All of the above catalog numbers cited by Gratacap ( 1912) appear to be de-accessioned.)
James and Edward Dana as well as William Hidden,
George Brush, Samuel Penfield, and others, all of Yale University, began to publish mineralogical articles concerning newly
found Maine specimens. (The Danas frequently vacationed in
Seal Harbor, Maine, and business and social correspondence not

Hist01y of Maine mining and minerals - Perry
necessarily relevant to Maine minerals bear this postmark. Edward S. Dana is buried there.) From one of the Danas came the
revelation that there were supposedly several new species coming from Stoneham. William E. Hidden wrote to Samuel Penfield of the American Journal ofScience on September 26, 1888
and announced that he had "identified bertrandite (or a new mineral) on specimens of herderite from Stoneham" (Penfield,
1889). George Kunz begged Perry two days later (September 28,
1888; RPHL): "am anxious to get some of the new mineral after
Prof Dana has what he wants. Want all I can get and the best but
do not want in any [way] to interfere with him. If you can send
me now will hold till all is published." Subsequently, Kunz wrote
(October 24, 1888; RPHL): "P.S .... Confidential. The unknown
mineral in very small delicate acute crystals. I recently suspected
was bertrandite. and it has proved so. A note will soon appear by
Penfield. So kindly do not state anything to anyone for the present. Have you any more of it?" Penfield wrote to mineral collector Clarence Bement on November 28, 1888 (Conklin, 1986): "I
want also to ask if you have any interesting bertrandites. I have
measured and figured some crystals from Stoneham, Me. belonging to Mr. Kunz and expect to write a short article soon. If
you have any interesting material it may be well for me to see it
before publishing. I will take good care of the specimens and return them to you promptly." Penfield ( 1889) did not credit Perry,
however, for any participation in the find, but cited Kunz instead.
Subsequently, from the Stoneham "herderite" and bertrandite assemblage, Hidden and Penfield ( 1890) named hamlinite
after the owner of Mount Mica, Augustus C. Hamlin. The description was published without a quantitative chemical analysis
to substantiate the species, however. Although Damour's ( 1884)
previous description of the same species from Brazil was in error
as he said the substance was a calcium mineral rather than a
strontium mineral, Damour's name, goyazite, has priority and
can not be superseded. The realization that hamlinite and goyazite were identical was not made for many years, however. An
interesting study might be made into what role, if any, Perry had
in the acquisition of this species. Hidden and Penfield ( 1890) did
not cite the provenance of their specimens, but did say: "During
the past five years, therefore, we have kept up a diligent search
for the crystals, examining carefully every available herderite
specimen; we have also informed various mineralogists of the
occurrence of a probably new rhombohedral mineral, requesting
them to examine the specimens in their own collections ... "
Apparently, there was quite a trade in rare minerals at this
time as Clarence Bement had written to Perry earlier (August 26,
1887; RPHL): "The minerals came to hand all in good condition,
and enclose a check for $45.85 to settle same. Please receipt the
enclosed bill. I dont think I shall want the other specimens of the
unknown [bertrandite?], but will let you know shortly. Before
long I shall expect some nice things from your last collecting
trip!" In the nineteenth century, Maine contained the type, or
original, localities for several species including: beryllonite,
cookeite, glucinite (now hydroxyl-herderite), hamlinite (now
goyazite), hebronite (now amblygonite), hydro-herderite (now

hydroxyl-herderite ), hydronephelite (a mixture), and Maine was
just about the only commercial source of gem tourmaline. Major
gem tourmaline producers such as Madagascar, California, and
Brazil had not yet been discovered or were not producing significant quantities. The Ural mountain occurrences were supplying
the European market and therefore imported stones were probably quite expensive by comparison.

The Stoneham Aquamarine
One of the world famous Maine discoveries (and still a
record-size gem for North America) was the aquamarine from
the Melrose Farm area, near Sugarloaf Mountain (also called
Sugar Hill), Stoneham. Virtually all of what is genuinely known
about the find came from accounts written by George Kunz.
Kunz (1884a) told about the "beryl" locality:
"In addition to the topaz and other minerals from Stoneham,
Maine, the finding of two beryls, of exceptional beauty for this country,
may be mentioned; they were found several miles apart and some distance from the topaz locality. They were discovered by chance, within
the last two years, by farmers, in pastures in this township. The first is
only one-half of the original crystal and has been roughly used by some
one who possibly discarded it as worthless after breaking it, or may have
broken it in taking it from the rock. It is l 20mm long and 54mm wide, and
was evidently at least l 90mm long and 75mm wide. The color is a rich
sea-green as viewed in the direction of the longer axis, and sea-blue of a
very deep tint through the side of the crystal. The color and material in
the crystal are the finest that have been found at any American locality,
and if not broken, would be equal to the finest foreign specimens
known. If cut, it will still furnish the finest colored large gem of this mineral found in the United States ... weighing at least 20 carats, and a
number of small ones weighing from one to six carats.
The other crystal referred to is doubly tenninated, being 41 mm
long and ! 501 m in diameter. Over one half of it is transparent with a faint
green color; the remainder is milky green and only translucent. At the
junction of the two colors in the crystal there is the appearance of a floe-

SID£VIEW'.

Aquamarine. Stoneham.Me.
133~ f!arals{HalSize.)

North American record aquamarine (35 x 35 x 20 mm), Stoneham
(from Kunz, 1886b).
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"The large beryl mentioned in ·Mineral Resources' for 1883 and
1884, has afforded the finest aquamarine of American origin known. It
weighs 1
carats and measures 35 by 35 by 20 millimeters. It is a
brilliant cut gem and with the exception of a few internal hair-like striations it is absolutely perfect. The color is a deep bluish green, equal to
that of gems from any known locality."

This famous gem has been figured many times. It was illustrated
Kunz (
1887b ). This
has been
and weighs 13 7 .16 metric carats.
metric carat, that which is
currently in use, was first introduced in 1913
Due to the metric carat's smaller size than the .-... c""'""'"~
will have smaller weights .. .,,.,..,,..,,....7 .,,ri

Additional

Aquamarine, Melrose Farm, Stoneham. North American Record
(137.16 carats). ((FM} photo by Benjamin Shaub)

cu lent precipitate, looking as if it had almost completely settled, leaving
the upper half perfectly clear. ... The finding of these two crystals in such
a manner can but lead one to think that rich material must be stored in the
vicinity and would warrant further search.
(Since the above paper was read the locality has been worked to
some extent, and a number of very fine crystals have been found by several parties; among these are several transparent pieces, yielding nearly
as fine gems as the ones described, and also some remarkable translucent crystals; one of these measures 91 Om 111 long and 110 111111 in diameter
and is ofa very fair color. One fragment weighing 660 grams (now in the
possession of Mr. Perry) that had originally been entirely transparent
but was cracked by weathering, still has a very large clear space, and apparently is a part of the crystal described before. There have been found
also some very curious penetrating and enclosed beryls. In one case, a
crystal about three inches long and one and one-half inches wide, was
penetrated by another crystal, which, as broken out, fits perfectly in the
socket. One crystal six inches long had another running through the
side, and still another entirely enveloped a smaller one.)"

An estimate of the mining at the "beryl" locality
(Kunz,1885) was that it: "has yielded fully $700 worth of gems
and specimens to the different workers, one crystal having been
sold at $75 for gem material. Some very fine blue beryls were
found here .... Here some perfect gems over l inch long were cut
from the material, and the work during the last year has yielded
aquamarines of a good blue color... " When news broke of the
find, the fields where the float crystals were found were covered
by numerous oppo1tunists hoping to pick up a similar valuable
crystal. Apparently as the importance of this stone became
known, a postscript was provided to the story by Kunz ( l 886a):
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Business: Stoneham and Elsewhere

In 1885, Kunz said, indirectly citing Perry's letter, that Lord
Hill had "furnished scarcely a fair crystal during the year [ 1884 ]"
and: "The topaz locality
though it produced no topaz, from other minerals yielded the workers over $500 by the
sale of [hydroxyl] herderite, columbite, and associated minerals." Perry informed Kunz
5, 886;
of a new locality he was working:
"I send today by mail samples of mica from the smoky quartz locality Stoneham It is from a thin layer of rock fragments at a depth of 10
ft. To procure the specimens requires a large amount of labor and I
would like your opinion as to the advisability of working for them. I was
working for smoky quartz at the time of discovering these specimens
They are new to me and no one has seen them. I think the deposit is a
landslide from the side of a mountain and that the parent ledge is so
deeply covered that it is doubtful about finding it. I have chance to work
this territory and about three thousand acres of the Stoneham beryl and
chrysoberyl territory, besides the topaz locality. If you care for it I can
buy a fifty lb. specimen of a smoky quartz for S20. it is part of a crystal
and a considerable part of it appears to be as good as any I have sent
you[.] A direct purchase is the only way I can handle it[.] It is the only
good piece I know of for sale[.] The fragment sent with the mica appears to me to be similar to the stone from Andover[,] fragments of
which 1 sent you last summer. It is from Stow and to be returned."

On October 18, 1886
"Hamdon Hill":

Perry mentioned collecting at

. Will call spodumene in first box S 10. can see no reason for
reckoning the columbite in with it. Am willing to call the lot S 17.50, as
you requ'=st in a previous letter. l think S20 a fair price for the spodumene xi. but as the Amblygonite is so near worthless to you, you may return it at my expense. Today I send you by mail pkge 18 small specs.
from Harnden [sic] Hii 1, if they are worth SI 0. to you al I right If not
please return them at once and oblige."

Hist01y
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George Kunz had solicited info1mation from True earlier, but
True replied (Bethel, August 6, 1884;
"I am Paralytic
on one side & have not seen my cabinet for a year, but am slowly
[xx], so I can do
for you." Kunz obviously thought there
were some good things in the· collection as he inscribed (which
was his
on True's letter to
"Beryls and Maine Gem
Minerals old collector 80 years old."
Continuing his
of activities, Perry revealed additional details on finds (November 16, 1886;
" ... The Andrews['] topaz are from the smoky quartz locality Stoneham. They were thrown out - by the Charles Andrews crew and
left in the waste except a few that were saved as specimens of feldspar.
After Sumner A. [Andrews] arrived they were found to be topaz and
search was made but so much shoveling and digging had been done only
a few were found. This party have had a big row with Edgar D. [Andrews] but for him I should have had a lease of this locality. Yes -J_ have
not seen any very good topaz from it."

Some of the
Andrews were probably unrelated .
Eugene
son of Edgar, found the first piece of
amethyst in a road ditch at the base
and Edgar,
soon thereafter,
the first amethyst pocket on Deer
both about 1881-1882
1883b, and Lucian Andrews, son
of Edgar and an
taped interview with Ben
1
...... nHTP\TPT

Edgar D. Andrews, circa 1900 (photo courtesy of Ben Shaub).

The October 18 letter was

by a letter
that the
were from the same localBlack Mountain
and
noted: "I do not ask pay for the section
c•~ 1'"' 111 "'"" was another
On November 4,
told Kunz of his
0

1
7
..-r•h '""""""'' "'

"As soon as can attend to it - will send the herderite - and a few
other things. have lately been shown a splendid specimen of aquamarine from a new locality- probably not far away. The color is better than
those of Stoneham and is free from white lines or bubbles. The finder is
keeping dark in order to obtain a claim on the locality."

In this last
the Dr. [ N.
vember 4,

GETTING INFORMATION
Nate
undoubtedly used the same sources of information that advanced collectors use
( l) books and
from other
trial
and error, and
gists and advanced amateurs. That
was well connected is
evident not
in the Kunz letters, but also in credits to him in
scientific papers. In 1
Frank Wigglesworth Clarke of
the U.S. Geological
and curator of minerals at the Smithsoman
acknowledged
to his attention
two unusual micas from the
locality at Stoneham."
to be two different forms of damourite as well as a third
name listed as the discoverer
in Maine at Stoneham.
"To Mr. N. H.
much credit is
due for his care and zeal in
and I am indebted to him for his kindness in A~''"u""·'h all the information at
specimens without
to
credited
"To Mr. Nathan
an earnest and successful collector
"" ,,,., .... r"" '"

net size but as l saw them in closed cases by the light of a single window
the quality of most of them appeared to me inferior. I should say the
number of real desirable specimens would be very small. The Dr. has at
some time put the value of the minerals at$ 1000 and the family appear
to think this must be a-correct- estimate. Besides the minerals there is ...
shells, the bones of an Indian, Indian relics, stone implements and other
When you were here you said you would send me several
documents one was in relation to the
cut beryl from Stoneham,
none have been
If convenient would much like the one
to the Stoneham

>-•=r.rl=•·•fc= cr..~f'ln'">C>nc

~..-,-, .... ,,,._,,,

,"'1,.,...r,,...., examinathat the mineral is the
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and of iron are equal, we have the colorless, pink or very pale green tourmaline. An excess of manganese produces the red varieties; and if the
iron is in excess, there result the various shades of green and blue."

Quensel and Gabrielson ( 1939) thought that they had discovered
the same principle affecting tourmaline color as they were, apparently, unaware of this previous work.

MOUNT APATITE
The Discovery

U.S. Geological Survey Chemistry Laboratory group, Smithsonian
Building, Washington, D.C., 1886. Back row, left to right: Frank W.
Clarke, William F. Hillebrand, Thomas M. Chetard, William Hallock.
Front row, left to right: Robert P. Whitfield, Frank A. Gooch, Carl Barus, Robert B. Riggs (photo courtesy USGS photo archives).

rare species Herderite." An entire series of papers on the subject
of the herderite controversy utilized Maine specimens provided
by Perry and eventually resulted in the recognition of a new
member of the series, hydroxyl-herderite, without a formal new
species declaration.
Kunz (1885) credited Perry with a chrysoberyl discovery at
Tubb's Ledge in Norway. Penfield ( 1883) had not been so generous when he analyzed a lithiophilite from there and said that it
had come from George Brush. The provenance of Brush's acquisition was undoubtedly Perry. In 1886(a; also Clarke and Diller,
1885), Clarke credited Perry with providing some unusual topaz
from Stoneham for analysis. In 1889, Clarke noted a visit to see
Perry's collection and that Clarke received what proved to be
iron-biotite from Auburn: " ... Mr. Perry kindly placed his best
specimens at my disposal." In the same bulletin, Riggs ( 1889) reported analyses of four tourmalines from Auburn provided by
Perry. These last two credits (of 1889) reappeared in journal articles on the same subject at later dates, as well. Kunz ( l 890a) explained the significance of Riggs' work:
"Prof. R. B. Riggs, of the laboratory of the United States Geological Survey, recently made over twenty-five analyses of the tourmalines
of all colors. He found the question of the color of lithia tourmaline a
very interesting one .... The shades of color do not depend on the absolute amount of manganese present, but rather on the ratio existing between that element and the iron. Thus, when the amounts of manganese
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There are two general areas on Mount Apatite. The eastern
area has the original Hatch Farm prospect (opened 1883), the
Greenlaw quarry (opened mid-1890's), Maine Feldspar quarry
(opened 1902), the Littlefield Farm quarry (opened~ l 895)(now
generally lumped together with the Maine Feldspar quarry area),
Smith quarry (opened about 1940?), Turner prospects (opened
about 1895), and a host of small unnamed prospect pits. Of these
excavations, the first three produced the most tourmaline. On
the western end of Mount Apatite, the quarries in order of increasing distance from Hatch Road include: Fisher quarry
(opened 191 O?), Keith quarry (opened 1885-1890; originally
Towne quarry, later Hyde quarry) and prospects, Pulsifer quarry
(opened 1900-1901) and Dionne Extension quarry (opened
1994) and associated prospects, Wade quarry (opened 1904 ),
and Groves quarry (opened 1992; originally Plumbago prospect
(~ 1980), also known as "hole in the ground"; may have been a
small prospect of the Maine Tourmaline Mining Company
(~ 1904)). The Keith and Puls ifer quarries produced the most
tourmalines. Morrill et al. (1958) indicated an Androscoggin
Toum1aline workings which was west of the Pulsifer quarry, but
this may have been a confusion with the Maine Tourmaline

Fluorapatite, Pulsifer quarry, Auburn (courtesy Ben Shaub).
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started for the hill, and soon made known to the world a new locality of
transparent tourmalines. The name of the discover of these two local ities is Luther Hills."

Note that Hills was supposed to have found two localities. The
Welcome's Comer locality of Kunz ( 1885) may have been precisely stated or been a reference to the area of western Mount
Apatite where the Pulsifer, Towne, and other quarries were excavated. The claim to priority of discovery of the local deposits
seems to be Dr. Hoar's rather than Luther Hills'. The earliest contemporary written account of the minerals of the area, which was
to become known as Mount Apatite, was transmitted verbally by
Luther Hills to the Boston Society of Natural History on July 1,
1868 (Hills, 1869):

Almandine, Pulsifer quarry, Auburn (courtesy Ben Shaub).

Company or the earlier Mount Apatite Mining Company. (Note
the Auburn localities already mentioned in the Herderite Controversy.)
Nathan Perry did not discover the Mount Apatite pegmatites, but who actually did discover the deposit is greatly muddled. All sides of the story are cited here. The accounts of Mount
Apatite's early history by Hamlin ( 1873) indicate that the discovery of the first tourmaline on Mount Apatite may have occurred
in 1862 by a young boy who found the specimen and kept it as a
souvenir. Chadbourn ( 1904) wrote: "In Auburn, near the Minot
line, a boy named Lane picked up, in 1862, a piece of what
seemed green glass. He took it to his home, where it was seen by
Dr. Luther Hill, who recognized in it a tourmaline fragment."
However, Kunz (1885) provided some very important information not subsequently noticed, or at least recognized as important, by later Maine mining historians:
"The tourmaline mentioned in Hamlin's 'Tourmaline,' page 72,
was found about 1860, by Augustus Lane, at Welcome's Corner, on the
Boutelle farm. This specimen was first recognized by Dr. Hoar. The locality is about half a mile from the Hatch farm, and the indications were
found by Dr. Hamlin on working, in 1860 and 1862, to be the same as at
the Hatch farm."

However, Hamlin ( 1873) actually noted:
"Five years ago [ 1868), the same strolling preacher called at the
house of a physician in the town of Minot; and, observing on the mantle
a specimen of rock containing a green tourmaline, he inquired whence it
came. The doctor pointed to a naked ledge ofrock on the brow of a hill in
Auburn, nearly two miles distant, and informed the inquirer that it was
the locality. Not at all daunted by the distance, our venerable enthusiast

"Mr. Luther Hills stated that he had found a new locality for minerals on the Boutwell Farm, Auburn, Me., about twelve miles southeast
of Mt. Mica in Paris; the composition of the rock is the same as that of
Mt. Mica. Abundance offeldspar and lepidolite occurred; also graphic
granite, rose quartz, red and black tourmaline, and green tourmaline of
an emerald tint, differing from any found in the neighboring localities in
Hebron and Paris. Some of these were exhibited."

Eastern Mount Apatite will be discussed first, but it is obvious
that discoveries on both sides of the hill, after 1890, occurred simultaneously and some later reports are ambiguous. As early as
1872 [a,b], Von Kobell had published a chemical analysis of
montebrasite from Auburn.

Actual Mining in 1882 or 1883 - Eastern Mount Apatite
In the nineteenth century, most work occurred on the eastern flank of the hill on the Hatch Farm and adjoining properties.
The pits were within shouting distance of each other. While
woods cover the area now, the pits were undoubtedly in open
fields during their operation. Hidden ( 1884) reported: "As early
as 1868, Mr. G[ ilbert]. C. Hatch had found, while cultivating his
farm in Auburn, a small bowlder containing tourmalines, but
nothing of interest was discovered until, in July last [ 1883], Mr.
Perry found and opened up the pockets whose contents are above
described." From this report, it can be surmised that the Hatch
Farm yielded the first gem pockets in Auburn.
Kunz ( l 884b) also wrote about the earliest true mining activities:
"At this time [ 1868] some work was done, but only one crystal being found, which was cut into a fine 2 kt. light green gem, the locality
was abandoned on the ground that the deposit was probably a superficial
one. After this considerable searching was made and some blasting was
done, in 1883, Mr. N. H. Perry, of South Paris, found the tourmalines in
place. The locality is Mount Apatite, which is about four miles north of
west of the cities of Lewiston and Auburn, Maine. The work to date
[January, 1884] has all been carried on in a space twenty by eight feet,
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some of which have been cut into gems, though they do not approach in perfection those from the more famous Paris locality."
It would seem that the still very young Kunz had the exuberance
of youth later tempered by the experience of seeing the Mt. Mica
discoveries of the l 880's. Mount Apatite did produce some of the
world's best lepidolite crystals found in the nineteenth and early
twentieth centuries.
Nathan Perry had many dealings with George Kunz. Perry
sent Kunz a trade (April 22, 1885;
"I send today by
Express care Tiffany & Co. Minerals as per inclosed list for
which p.lease remit at your convenience one half cash and one
half exchange .... " An undated invoice
indicated the
"level of participation" expected for mineral specimens at the
time:
Lepidolite, Mount Apatite area, Auburn (photo courtesy Ben Shaub).

and to a depth of eight feet. Nearly 1,500 crystals, have been found, from
very small ones 1omm to the largest one l 05 111 1ll long."

(Actual work may have started in 1882 according to Wade
( 1909), but, if true, did not result in a reportable discovery.) The
Kunz ( 1884b) report seems to have some folklore roots, because
in the next report, Kunz ( 1885) retracted some of the discovery
credit and wrote: " ... the locality first discovered by Mr. S. R.
Carter. It was worked by Mr. N. H. Perry, who first found the true
vein in 1883 ... [emphasis added]" Kunz ( 1885) is the only reference to suggest Carter's involvement in the discovery of Mount
Apatite and Hamlin or Carter may have written to Kunz concerning the 1860-1862 report. This supposition is vaguely supported
if one accepts that the true vein of Perry was obviously different
than the false vein of Carter and it was only true because Perry
found something worthwhile.

" I spec
12"
20"
12"
20"
l"
2"
4
II

Beryl in three pieces

Rubellite - Rumford Me.
Staurolite Windham
Quartz xl. Auburn
Columbite Stoneham"
Spherical Mica "

$2.00
6.00
2.00
6.00
7.50
5.00
.50
1.00"

The prices quoted for each specimen may have represented a
substantial portion of a day's wages ( 10-12 hour day), for a laborer working in Maine. Minerals were generally much more expensive in the nineteenth century than they are today (Lawrence
H. Conklin, personal communication, 1987). Given a knowledge of the historical perspective of what quality of specimens
were ever available from Maine, the current price of some of the
above specimens would be on the order of a fraction of one hour's
labor, of a similarly paid late twentieth century laborer. (The
$5.00 quartz crystal must have been exceptional, however.)

Mining During 1884 and 1885 - Eastern Mount Apatite
There was a minor gem-rush started in the area according
to Kunz ( 1885):
"A most important find of gem materials and specimens during
the past year was at Auburn, Maine, locality (a), which from July, 1883,
to July, 1884, afforded possibly about $1,000 of tourmaline specimens,
and other minerals netted about $500 more. These were taken out in one
month's work, and since then fully $500 more has been realized on those
taken out by various persons working the locality .... During the last
summer [ 1884] the north side of this locality has been worked by Mr. G.
C. Hatch and Mr. T. F. Lamb, and much darker material has been found,
especially the green colors, some of which equal anything found at
Mount Mica."

Later, Kunz (1890a) was not so generous in his praise: "At
Auburn, Me., hundreds of tourmalines have lately been found,
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Lepidolite, Pulsifer quarry, Auburn (photo courtesy Ben Shaub).
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The single Hatch letter known (September 19, 1885;
contained only: " ... you ask how we are progressing
on the Ledge[.] we are doing a little where we have an opp01tunity [to] get Some quite good Specimens." Along with a package
of minerals to Kunz, Thomas Lamb included his explanation
(December 5, 1886;
"Sir I have packed a box of fine specimens of Staurolite Crystals
and Kyanite from Windham Me and some specimens from Mt. Apatite
you will look them over closely as there are Tourmalines on and in most
of the Quartz Crystals. There is one specimen that l will make you a
present of[.] you will find a card wrapped up with it. it is Mica and Lepidolite[.] I found it attached to the wall ofone of the pockets we opened
at Mt Apatite. The Staurolite you will find to be a very fine lot some of
them of a deep red color especially those packed in the cigar box and the
Kyanite is a fine lot the best I ever saw[.] I blasted it out of the ledge.
I think the whole lot worth twenty five dollars you can look them
over and report."

Kunz ( 1884b) said of the Mount
general, that they:

tourmalines, in

" ... differ in general appearance from the other Maine tourmalines, and are as a rule somewhat lighter in color and of more brilliant
polish. They are found colorless, light pink, light blue, light pucecolored, bluish pink, and light green, and at times nearly all these colors
are found in one crystal. As a rule sections show the characteristic variety of color, such as blue and pink, green and pink, colorless and green
or pink, or bluish, when viewed through the length of the crystal. Some
of the faintly colored crystals afforded gems that deepened very much in
color after cutting. The crystals are generally hemimorphic, terminated
with a modified pink cap at one end, and at the other with a basal termination which is often white, and either loose in the cavities, or else on,
and oftentimes penetrating, smoky quartz and feldspar. The majority of
the crystals were more or Jess flawed .... Lepidolite was found in some
abundance, in distinct isolated hexagonal crystals implanted in layers
on masses of this mineral, or on crystals of quartz and feldspar. Although not sharply enough defined for good measurements, they are the
finest crystals of this mineral that I have as yet observed from any locality. In size they vary from lm 111 to8m 111 inwidth,andfrom lmmto 15mmin
length, and large masses of parts of crystals 30mm to 40mm in width have
been observed. The apatite is finer in color and form than any as yet observed at any American locality. It occurs light pink, purple, light blue,
blue-green and green, and the luster and transparency are so perfect as to
resemble at times the tourmaline found with it. Some were sold as gems
by the enthusiastic local collectors, although the softness renders it unfit
for that purpose .... The quartz occurs in crystals which are smoky in
color and nearly 200mm long. These and nearly all the crystallized
quartz here are capped or coated with a white opaque coating .

This report appears also to be the earliest description of apatite
from Auburn.
Bastin ( 1911) wrote of various Mount Apatite miners:

"Thomas F. Lamb, of Portland, was also one of the pioneers at this
locality, working intermittently for three or four years, part of the time
with Loren B. Merrill, of Paris, now the proprietor of the Mount Mica
tourmaline mine."

The pioneering work by Lamb and Merrill probably occurred
before Merrill took over mining at Mt. Mica. The activity on
Mount Apatite is very confusing due to the lack of individual
prospect names reported or used. For example, one is never sure
if Perry had exclusive rights to certain properties or if each season he had separate negotiations, with some parties given preference over others, or if each person had their own "digs."
"Messrs. T. F. Lamb and G. C. Hatch mined for a time at the
Mount Apatite locality, near Auburn, Maine and found tourmaline
gems and minerals to the value of $500. This locality will be further
worked" (Kunz, l 887a).

The mineral discoveries at Mount Apatite included this interesting specimen (Kunz, l 886d):
"Jn my possession is a curious beryl found by Mr. S. [sic] C. Hatch
at Auburn, Maine, of perfect structure. The crystal is broken diagonally
across, thus showing the structure to very good advantage. It is 30 cm.
high and 22 wide, and has fifty different layers, twenty-five of beryl, and
the remaining twenty-five of al bite, quartz and muscovite. All the corners of the hexagonal prism arc carried out in full, giving the beryl an asteriated appearance, and making it a striking and interesting specimen."

Bastin ( 1911) added:
"Some of the tourmalines found later by Mr. Lamb were cut into
gems of emerald-green color. Crystals of light bluish-green beryl also
occur rather abundantly, embedded in the solid pegmatite. One hexagonal beryl found about 1898 [sic, actually 1896] is reported by J. S.
Towne to have been 4 feet in diameter and about 20 feet in length ... Near
the gigantic beryl mentioned occurred several pockets bearing the finest
crystals of [hydroxyl-] herderite ever found on Mount Apatite ... Pockets
are of rather rare and irregular occurrence and are found only in the
coarser portions of the deposit .... Most of them are said to be under I
foot in diameter, but one about4 by 6 by 5 feet in size is said to have been
found .... Here, as at other localities, the cleavelandite variety of al bite is
common near the pockets."

Apparently in reference to the beryl later mentioned by Bastin
( 1911 ), Thomas Lamb said to George Kunz (October 18, 1896;
AMNHL), "The large Beryl was all broken up with the blasting
so he [J. S. Towne] will not be able to send it to you." (This was
not a flight of fantasy. In 1928-1929, Kunz tried to have the
slightly smaller beryls from the Bumpus quarry, Albany cut into
a matrix specimen which was to be transported by flat-bed railroad car to New
In reference to some fine herderites mentioned in the same letter, Lamb also wrote:
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Maine Feldspar Company mill, Littlefield Station, Auburn
(photo by Edson Bastin, USGS photo archive, 1906).

" ... I will do the best I can for you. the Herderite belongs to other
parties and I will try and have them send it to you They have got some
very fine crystals besides the large one[.] the man who has the selling of
them is Mr JS Towne of Brunswick Me I shall write him to send the big
crystal of Herderite to you."

The Maine Feldspar Mining Company began work on their
quarry in 1902 and J. S. Towne opened a new quarry for gems in
1907 on Mount Apatite's western flank (Bastin, 1911 ). (Although
the timing of the discovery is uncertain, Acord ( 1977) reported:
"Also from Mount Apatite are the ten fine green stones of varying size and cut, totaling 73.5 carats, that were mined and faceted
by Mr. John Towne of Brunswick, who set them in gold panned
from Maine's Swift River. They comprise a necklace that was the
property of Polar explorer Robert E. Peary's wife .... Admiral
Peary's daughter, Mrs. William Kuhne of Brunswick, has donated the necklace to the Maine State Museum." The Peary necklace still resides at the Maine State Museum in Augusta.)
The Maine Feldspar quarry and the Greenlaw quarry are
about 100 meters north of the Perry operations on the Hatch farm
and there seems to be few points in time when the actual prospects can be individually identified in the available documents.
Perien Dudley wrote to George Kunz (July 16, 1919; AMNHL):
" ... and the Greenlaw place wher[ e] thay [sic] found Some tour. last winter fer [sic] the first is the place [next] to the Hatch ledge.
and can take you to the John Town [sic] ledge where Dr. Moulton
got the odd XLS of Tour. of a light Emerald color." The Towne
quarry was later worked by Martin Keith and his name superseded Town e's on the quarry. De Witt Hyde, former president of
Bowdoin college, apparently worked the Towne property as well
(Waterman, 1930; Monill et al., 1958).
Although Mount Apatite is now a famous locality for purple apatite, Peny's customers - George Kunz, Clarence Bement,
Louis Stadtrnuller, Washington Roehling, and others, did not
mention apatite in their conespondence of the 1880's, at least in
that portion that has survived (RPHL). However, Perry's principal Mount Apatite prospect, the Hatch Farm quarry, did not pro-
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duce many large purple apatite specimens. The finds of variously
colored apatite in the early operations did result in the naming of
"Mount Apatite," otherwise there would, more likely, have been
a "Mount Tourmaline." Finds of good apatite were comparatively rare, but the discovery of tourmaline was probably economically more important than a find of an equal quantity of
apatite. The first spectacular purple apatite was discovered at Pitt
Pembroke Pulsifer's quarry, on western Mount Apatite, in 1901
(Wolff and Palache, 1902a,b) and was consistently worked by
him until 1904 (Bastin, 1911 ). The Maine Tommaline Mining
Company of W. Rogers Wade worked on Mount Apatite for a
while and Pulsifer resumed his activity about 1910. Pulsifer
wrote to Charles Palache to ask about the identity of some "purple tourmaline" in 1901 (Carl Francis, personal communication,
1987). As some lilac colored tourmaline has been found at
Mount Apatite, the question may have been not as na'ive as it appears, although the mineral did prove to be purple apatite.

The End of An Era
In 1890, the year of Perry's death, Clarke announced that
the third worldwide occunence of petalite had been discovered
by Perry at his spodumene locality in Peru, Maine. This locality
is now known as the Nate Perry Petalite prospect. (The mineral
submitted was assuredly an unknown at the time.) Subsequent
analyses of Maine minerals in Clarke's laboratory did not cite
sources with the exception of Hille brand's ( 1900) acknowledgment of T. F. Lamb's discovery of "epidote" at Phippsburg and
his questioning of the earlier attribution of axinite found at that
locality. (Parker Cleaveland is sometimes credited in Maine

Pitt P. Pulsifer, circa 1905 (courtesy Dorothy Pulsifer Goss).
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mineral folklore with the first discovery of axinite in the western
hemisphere, although no mention of this "axinite" is made by
him in either edition of his Treatise of Mineralogy ( 1816, 1822).
Jackson (l 837a) did discuss the Phippsburg "axinite"locality
and was more likely its discoverer.)
Nathan Perry died after a short illness, and his wife Estella
wrote to George Kunz (June 2, 1890; AMNHL) concerning his
death and provided some biographical information:
" ... Mr. Perry was sick only one short week. He had pneumonia,
but heart failure was the cause of his death. Ifhe had lived until September would have been sixty years of age .... He was a farmer and millowner in Woodstock, Me. until 1871 since which he has resided in the
town of Paris and been engaged in collecting minerals. Six months before his death he bought and moved on to a small farm about one mile
from S. Paris village on the Paris Hill road which he had named Drift
Rock Farm on account of a large boulder that had been a prominent land
mark for years which lays just back of the farm buildings. He had not
been from home collecting any this spring but was intending to go next
week. His death was very sudden to us as we had hopes until the very
last. It was very hard to give him up. He was always a very kind thought-

Estella Robbins Perry Davis, age ~40, ferrotype
circa 1875 (courtesy Ruth Burnett).

ful and indulgent husband and father and we miss him oh so much but
what is our loss is his gain. [P.S.] I would like to sell all or nearly all of
the minerals if I could do so."

in the cases, trays, boxes, and barrels, which includes about two thirds of
the Merchant collection a quantity of the Rumford Rubellite, Elaeolite,

On reply from Kunz, Mrs. Perry continued (June 9, 1890;
AMNHL),

calcite, amblygonite Sodalite, Triplite, rose quartz &c and about two
tons of Spodumene Price $1000."

"Yours of June 4th rec'd. The exact date of Mr. Perrys death is
May 19th. The minerals I wish to sell are the specimens that Mr. Perry

Mrs. Estella Robbins Perry remarried and became Mrs. Estella Robbins Davis. She advertised in the July, 1894 issue of The
Mineral Collector as follows: "Maine minerals. Wishing to close
out my minerals, I will sell at one-half the usual price. Lists sent
on application. Orders by mail or express promptly attended to."
A fullow-up ad appeared in September and November, 1894:
"Maine Minerals. Just Look at these Prices." in which minerals
were offered at a per pound rate.

had laid aside for a private collection also his stock in trade which he had

Mount

After

Kunz constantly requested information of discoveries of
gem minerals, and to his credit kept much of the original information in his files. As part of his editorship of the Precious
Stones chapters for the U.S. Geological Survey, vigilant correspondence was essential, and Kunz created a printed form on
which his correspondents could easily provide the needed information (Conklin, 1986). Thomas Lamb (undated, but perhaps
1891;
replied to Kunz:
"

will say that in 1890 I worked at Mt Apatite thirteen days with

Mr Loren B Merrill[.] we opened one pocket from which we took three
hundred dollars worth of Tourmalines. I sold that year one hundred and
sixty dollars of cut stones and about two hundred dollars worth of cabiDrift Rock Farm, South Paris (photo courtesy Ben Shaub).

net specimens. In 1891 up to Dec 8th I have sold four hundred and sev-
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enty five dollars worth of cut stones and Ninety dollars worth of cabinet
specimens. I have on hand at this time besides my Cabinet collection
about one thousand dollars worth of cut stones and gem material. I have
not worked any localities on my own account this season[.] I have visited Mt Mica several times this season[.) they have been
it and
they have taken out some fine Tourmalines[.]
have
some
forty pockets[.] I was there when some of the finest were taken out[.] I
think
have taken out more this season than for several years before."

Kunz
an mten~stimg
of a stock company, the Mount
work Mount

Quartz crystal

1n"'"''"··c t-·"· "It contains the finest
of tourmaline on the matrix found at Mount
and the finest collection of minerals found associated with tourmalines at
this
Mr. Thomas F.
one hundred
the late Prof. [sic] N. H.
and a number of other
crystals from other Maine collections."
A short notice indicated the
work:
1

"Tourmalines were discovered at Mount Apatite, Auburn, Maine,
in 1893. Several thousand crystals have been found, their value aggregating about $5,000. The work was carried on in a desultory manner,
and all the tourmalines from this locality being retained in their original
crystal Iine condition" (Kunz, 1893 b ).

than

x 6 cm), Littlefield Farm quarry, Auburn.

was found embedded on the edges of a mass of cleavea short distance from the farm of A. S.
[actually
~H~.HVC"·'J·""'"l" River in Poland], in a deposit of large
and gem tourmalines, of which more
50 were obtained. A perfect 3-inch ball was cut from a
found at this deposit, and is now in the colR. Chadbourne [sic], of Lewiston, Me."
ball was at Northeastern
illustration plate 73, King
Chamberlain ( 1898)

some interesting Mount

was never given front stage in the reports of discoveries in this area and so it is
that Kunz ( l 898a) related
that: "Mr. T. F.
of
Maine states that 3 tons of
smoky quartz
were mined on the Joshua Littlefield farm
in
Maine. This locality is
a few rods from the wellknown G. C. Hatch tourmaline
" When Kunz felt that he
was a little out of touch with a
IA.--»">"\<=>rlt he rre>.ri11<>r>~I
lace up a new
for instance: "Since 1897 numerous
ets of
quartz have been found on the Littlefield
at
Me.
Littlefield Faim on eastern
the Maine
Berry-Havey quarries, Poland
(photo by Douglas B. Sterrett, USGS photo archives, June 1913 ).

148

Hist01y of Maine mining and minerals - Perry
lace D. Nevel ( 1929), famous for his mining at Newry and activities as a mineral dealer, wrote:

Quartz crystal

(~15

x 25), Littlefield Farm quarry, Auburn {NEU}.

"Mount Apatite, in Auburn, is even richer in precious gems than
the former place [Mount Mica]. Here have been found some of the finest
specimens of topaz, smoky quartz and herderite that the world can
boast. Only last fall a farmer by the name of Littlefield, whose land lies
on the mountainside, conceived the idea of digging for its hidden treasures. After spending all his loose change without making any discovery
he gave up the attempt. His wife, however, is not quite satisfied. One
day while her husband was absent she took the pick and sledge hammer
and went exploring on her own account. Commencing where her discouraged lord had left off the brave woman began her work. She had not
gone down over six inches when a pocket was struck which in richness
and size excelled all records. It was less than 12 feet square, and its sides
were completely lined with the richest specimens of topaz. Its contents
have not yet been fully explored. Over $5,000 worth of gems and crystals have been taken out, and the end is not yet.
One of the rarest and most valuable specimens is now in the possession of William P. Damon of West Auburn, is over two feet high, 13
inches thick, and is undoubtedly the finest specimen of this mineral in
existence, It is remarkably clear, and is of the variety known as phantom
topaz. A few weeks since the Smithsonian Institution sent an agent to secure the crystal, if possible, but although tempting offers were made,
Mr. Damon refused to part with his treasure. Another specimen rests by
its side of nearly the same size and set in a matrix of white quartz. Mr.
Damon has made a life study of native Maine minerals, and is, beyond
doubt, the best-informed man on the subject in the state. His collection
is as rare as it is valuable. Not even the Smithsonian can approach it in
completeness, so far as Maine gems are concerned."

Topaz has
been rare at Mount Apatite. Chamberlain's ( 1898) report of large topaz crystals does not pin-point the
topaz discovery, but it might have been on the Littlefield Farm,
eastern Mount
perhaps at the site of the present Greenlaw quarry. The color of the large crystals is not stated. However, a second significant find
was apparently made and
was announced much later and this
appears to genube different from the one found
Mrs. Littlefield. Wal-

'Forty-three and three-fourths carats is the weight of what is undoubtedly the largest blue topaz gem from New England or any locality
east of Texas [refers to Kunz, 1894b,c]. The crystal that produced it was
found in a tourmaline cavity at Mt. Apatite many years ago by Mr. John
Seaver Towne who operated there for tourmaline and feldspar. Later it
was sold to Mr. L.B. Merrill of Paris, Maine, who was at that time operating at Mt. Mica for tourmaline and in whose possession it remained in
its crystal state about twenty years when, in 1928, having been again
purchased it was turned over to a New York lapidary and beautifully cut
in the cushion style yielding a perfect stone with vivid reflections of pale
blue. Later in that year it was acquired by the U.S. National Museum of
Washington for their gem collection."

This second specimen may have come from the Towne quarry on
western Mount Apatite, but the time indicated in the Nevel
( 1929) report suggests it was found about the same time as the
crystals reported by Chamberlain ( 1898). One wonders what
happened to Damon's collection and the remarkable topaz crystals.
Several international exhibitions were graced with Maine
gems. The Paris Exposition of 1889 featured many American
gems including the Stoneham aquamarine of 133 25 /32 "old" carats (a variety of sizes were reported for this stone over the years
by Kunz; the actual weight is 13 7 .16 metric carats) and "a series
of colored tourmalines, both cut and crystal form, from Mt. Mica
and from Auburn Me ... " (Kunz,1890b).
The Columbian Exposition in Chicago, Illinois in 1892,
was one of the most imp011ant expositions of the nineteenth century. It consisted of an enormous number of major and minor pavilions exhibiting the virtues of countries, states, and companies;
M~ine was well represented. William S. Bayley of Colby College, Waterville was manager in charge of exhibits of Minerals
and Building Stones (October 17, 1892;
He H•~·~,..~~
if Kunz and Tiffany & Co. would "help us make an exhibit of
Maine gems. I know you have been through Maine recently collecting gems for your own exhibit at Chicago .... Mssrs Merrill,
Lamb, Mrs. [Perry] Davis and probably Dr. Hamlin will Exhibit
gems, so we shall have a fair representation of Maines products
in this line." Augustus Hamlin was selected as one of the fair's
judges
July 2, 1893;
"Mr. E. R. Chadwick
[Chadbourn], of Lewiston,
placed a fine collection of
gem and other minerals in the granite building erected by the
State of Maine at the Chicago World's Fair. The collection has
been transferred to
where it has been opened as a
museum with a library added to it" (Kunz, l 898a). This collection is presently at Northeastern

The Twentieth
Bastin (1911) noted the con di ti on of ,..,,, ~'rr""" on Mount
in the
1906-1909:
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Maine Feldspar quarry. "Mostly feldspar, very few gems found here."
(photo by Douglas B. Sterrett, USGS, June, 1913 ).

"Maine Feldspar Company quarry and mill. - The la~gest workings at Mount Apatite are those of the Maine Feldspar Company, of
Auburn, which commenced operations in 1902 and has operated continuously to the present time ( 1909) .... Apatite occurs occasionally in
crystals of fine luster and transparency, the colors being light pink, purple, light blue, and blue green. The crystals occur singly or in groups and
vary in size from J mm. to 15 mm. long and I to 20 mm wide ....
Turner feldspar quarries - Three small pits on the southern part of
the summit of Mount Apatite have been worked intermittently during
the past ten years by E. Y. Turner, of Auburn, the product being ground
principally at the mill of the Maine Feldspar Company. The quarries
were idle at the time of the writer's visits in J906 and J 907 ...
Towne feldspar and gem quarry. - In April, 1907, a quarry was
opened by J. S. Towne, of Brunswick, Me., on the Pulsifer farm about
one-half mile northwest of the Maine Feldspar Company's quarries on
Mount Apatite. This quarry is operated by the Maine Feldspar Company

for feldspar, the gems found being handled by Mr. Towne .... Lepidolite
occurs both in granular aggregates of small scales and prisms and in
large curved crystals with rounded botryoidal surfaces one-half inch to
11/2 inches across; many of its curved crystals are interlaminated with
the bladelike crystals of snow-white cleavelandite or are partly embedded in light-gray, more or less transparent quartz.
Wade and Pulsifer gem quarries. - A pegmatite mass located on
the farm of P. P. Pulsifer, within l 00 yards of the Towne quarry, was
opened up in 190 I and was worked intermittently until 1904 for its gems
and other rare minerals.
The quarry was visited by the writer in August, 1906. The original
pit, opened by Mr. Pulsifer in 1901, is about 25 by 25 feet and 8 feet
deep; it connects with another pit about 75 by 30 feet, with a maximum
depth of 8 feet.The mineral rights at this second pit were acquired from
Mr. Pulsifer by the Maine Tourmaline Company, and were worked in
the summers of 1904 and 1905. The two pits constitute virtually a single
quarry."

In a summary of activity which probably duplicates some
of the information cited before from other sources, Sterrett
( 1914) provided his insight from a contemporary vantage point:
"There was but little activity in the mining of tourmaline in Maine
during 1913. A few discoveries of crystals were made in the course of
feldspar mining on Mount Apatite near Auburn, but none of these were
of great value ....
... in 1912 the Maine Feldspar Co. reopened some of the old prospects and started new work for feldspar. Other parties have also supplied feldspar to the Maine Feldspar Co. and have handled the gem and
specimen minerals themselves. Some of these are E. Y. Turner, J. S.
Towne, P. P. Pulsifer, and H. U. Greenlaw. The Maine Feldspar Co. and
the Greenlaw quarries are on the east side of Mount Apatite, the Turner
and the older workings on the south side, and the Towne and the Pulsifer
quarries on the west side.

Panorama of the Towne quarry [= Keith quarry], Auburn (photo by Douglas B. Sterrett, USGS, 1913 ).
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Looking west across H. U. Greenlaw quarry to Maine Feldspar quarry, Auburn. There is a pocket of altered tourmaline where Norman
Greenlaw works in foreground. There is also a pocket exposed above right of Maine Feldspar Co. crew in the background (photo by
Douglas B. Sterrett, USGS photo archives #503, June 1913) .

... The Maine Feldspar Co. has worked several quarries for feldspar to depths of 5 to 25 feet, and one quarry to nearly 50 feet in depth.
Occasional pockets with gem tourmaline have been found in some of
the quarries, and in some places the surrounding rock carries colored
tourmaline. The majority of the gem tourmaline was found in earlier
days ... The discoveries of gems by the Maine Feldspar Co. have not
been especially important. ... the Maine Feldspar Co .... developed two
gem-bearing pockets from which deep-blue indicolite crystals with a
greenish tint were obtained. M. L Keith, of Auburn, cut some gems of
fair quality from them. In another quarry of this company on the east
side of the hill, no gem pockets were found, but considerable massive
beryl was obtained from the solid pegmatite.
Three quarries have been worked on the land of H. U. Greenlaw
on the east side of the top of Mount Apatite, and at one of these, adjoining one of the quarries of the Maine Feldspar Co., a quantity of darkpink lepidolite, talcose-Jike altered pink and blue tourmaline, cookeite,
and other alteration products oforiginal lithia minerals are found. Sm al I
pockets with a few colored tourmaline and a pink beryl crystal are reported to have been opened here during the summer of 1913.
In the J. S. Towne quarry, on the west side of Mount Apatite, pegmatite has been worked for both feldspar and gem tourmaline. The gems
occur in a pocket-bearing zone dipping to the east with a low angle. The
pegmatite in the gem-bearing layer is stated by Bastin [ 1911] to be
slightly coarser grained than the rest of the pegmatite and to contain
clevelandite [sic], lepidolite, and semitransparent green tourmaline fro-

zen in the pegmatite near the pockets. The gem pockets yielded dark
grass-green tourmaline and light-green crystals tipped with pink.
Among other minerals of interest found in this quarry are amblygonite
[montebrasite], zinc spine! [gahnite], columbite [manganocolumbite],
cassiterite, and [hydroxyl-]herderite.

Hiram U. Greenlaw, circa 1900-1910 (courtesy Ben Shaub).
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A number of pits have been opened on the Pulsifer place from l 00
to 200 yards north of the Towne quarry. One of these was worked by W.
R. Wade [1909]. .. The pegmatite is approximately flat. It consists of

intergrowths of quartz with orthoclase [microcline] and microcline. Near the base of the gem zone is a
carrying fine garnets.
similar garnet
occurs at Mt.
The garnet-bearing
is nowhere over 1 1/2 inches thick and has been traced continuously for more
than 50 feet. Lepidolite is abundant near the
and considerable
green, bluish-green, and blue indicolite and pink tourmaline are frozen
in the
in places. Some of the
crystals of
transparent tourmaline of the same colors. A number of pockets
have been opened,
toward the south part of the quarry, which
transparent purple, bluish, and pink
Besides
those found by Mr. Wade some l 0 or 12 years ago, other pockets with
purple
have been
by Mr. Pulsifer within the last two
years. The
crystals are best suited for cabinet specimens.
could be cut as gems, but owing to the
softness of the apatite,
would not wear well."

Watts ( 1916) noted of the
Greenlaw quarry:

or reactivated

"This property has been worked at various times for gem material
and at present ( 1914) the feldspar production is of secondary importance, although the operator finds no difficulty in disposing of the quarried material, the output being used at the
mill at Littlefield
1
Station, 3 /2 miles southwest of Auburn and 2 miles south from this de-

Martin Keith, circa 1935-1940

Ben Shaub).

"The color is as
as that found in much of the California Iris or
kunzite; the mineral only lacks transparency to make it a valuable gem.
is
that some of this material cut en cabochon could be used
as an ornamental stone .... a number of achroite, or nearly colorless tourmaline crystals, were obtained from the quarry of P. Pulsifer during
for feldspar."

The Pulsifer quarry was not
as
as a business as
quarry had been. Watts ( 1916) noted: "This '"""'"''-'""
has never been tested for ceramic uses
extent of the workdoes not indicate that
great, but the
teristic of

in the Mount
Auburn, Me., in 1914, a few finds were made of minerals of value as
gems or of interest as
Among these was a
12
inches in diameter and 22 inches
with a light pink color. Much of
this crystal \Vas opaque or only translucent, but in some parts it was clear
to cut into gems. This
was found in a quarry of the Maine
Co., and a
of the cut gem was kindly
Mr. N. G. Smith, of the Maine
of Auburn, Me. The cut gem
1.2 carats, is
clear and flawless, shows a very
pink color, and has great brilliance. In some
the
noticeable and the

gem tourmalines. It's no wonder he's back
now with
and hand drills
for more of the same."

Maine. Larger gems
tal."
~C>~~·n+,tar

resulted
way of
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Dwelley pocket area near Greenlaw quarry, 1994
(courtesy Neil Wintringham).

eral production. After the enthusiasm of collectors wore out,
along with their pocketbooks, other minerals became important.
The recovery of feldspar, sheet and scrap mica, and rare-element
bearing minerals was "found money" and permitted collectororiented mining to continue. Eventually pegmatite mining was
treated as a business and the occasional finding of specimens became the norm. The transition from essentially "hobby" mining
to commercial mining in Maine took place in the 1890's. Much
later, the finding of specimens was regarded as a nuisance and
miners who stopped production to recover them might have been
disciplined or fired.
Rothwell ( 1899) summarized the mine production figures
for just Mount Apatite: 1896 - 500 tons of crude feldspar; 1897 800 tons; and 1898 about l 000 tons. In the period 1896-1900, annual feldspar production for the entire states of Maine and Pennsylvania combined was between 11, 192 and
1 tons
(Rothwell, 1897, 190 l ). These figures compare with the total
production of the state in 1908of13,919 tons offeldspar (behind
Connecticut, New York, and Pennsylvania, respectively
[Fay, 1909]). Mount Apatite was producing about 5-10% of the
state's feldspar and so was not particularly important by these
standards. Fay ( 1909) said that the feldspar was "shipped to E.
Liverpool [Ohio] and proved so satisfactory that an E. Liverpool
company bought and now operates the quany. The quarry at
Auburn was first worked for quartz which was shipped to Lynn,
Mass., for making sandpaper, and has been worked for feldspar
only since 1896 .... The quany is situated on the east side of a hill
known as Mt. Apatite." The Maine Feldspar Company disappeared by merger and the Consolidated Feldspar Company was
formed in 1928. It included: Golding Sons Co. of Trenton, N.J.
and E. Liverpool, Ohio; the Maine Feldspar Co. of Auburn and
Brunswick, Maine; the Dominion Feldspar Co. of Rochester,
·and the feldspar division of the Iscobautz Co. at Murphysboro, Illinois (Watts, 1929).
Watts (1919) said that in 1918: "The feldspar mined in
Maine is chiefly of the potash pegmatite-variety, although the

used in "roofing, concrete facing,
and
grit." Some of New York's
was used in
pottery. Connecticut feldspar, which averaged $6.21 a ton
(ground) was used not only in pottery, but in a variety of lower
demand industries such as enamel ware, glass, abrasives, soaps,
and tiles. Additional mineral by-products were reported: "Mr.
Alfred W.
of the Maine
Auburn,
the sale oflarge beryl crystals and fragments for commercial purposes. This material was not suitable for gems, but was
used in the chemical industry. The beryl was obtained during
mining for feldspar" (Stenett, 1911).
In 1926, feldspar grinding mills were located in Topsham
Feldspar Co. of Brunswick), Bates (Oxford Mining and
Milling Co.), and Bath (J. W. Cummings Feldspar Co.) (Watts,
1927). In 1921, the Trenton Flint and Spar Co., of Trenton,
mill, now an apartment complex, was also active at Cathance
[Topsham], in addition to the above mentioned mills. The feldspar from Mount Apatite was milled at Littlefield Station, Maine
beginning in 1897 (Perham, 1987). The decline in feldspar mining, and its by-product the gem industry, was due to economics.
The cost of crushed feldspar at the mill was: Maine $8.72/ton;
New Hampshire $8.13/ton; and North Carolina $6.08/ton in
1927 (Watts, 1928). In 1930 the economics were no better:
Maine $7.11/ton; New Hampshire $8.01 and North Carolina
$5.75 (Watts, 1931 ). In this era, Maine produced almost no mica
and was never listed above 13th place in the nationwide production of this commodity (Lewis, 1916).

China made from Mount Apatite feldspar
(photo courtesy Ben Shaub).
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The western flank of Mount Apatite was not seriously
worked until the beginning of the twentieth century. Many
closely spaced quarries were opened within "a stone's throw of
each other." The first discovery of a significant amount of royalpurple apatite at Mount Apatite was made "in the fall of 1900, at
Auburn, Me., on the farm of Mr. P. P. Pulsifer. The mineral was
found in a matrix of quartz, and appeared in beautiful prismatic
crystals, often transparent and richly colored, notably a fine purple in lighter and darker shades .... The whole 'find' was purchased for the collection of Harvard University" (Kunz, 1902).
Wolff and Palache ( l 902a) said the discovery was made: "in the
summer of 1901." The time discrepancy is probably merely one
of definition. In the fall of 1900, a find may have occurred during
exploration, and in the summer of 190 l there may have been a
serious attempt to find more apatite. The first find of apatite consisted of 300 terminated crystals which averaged about l cm
each and the largest reported crystal was 3 cm. The remainder of
the lot consisted of about 500 partial crystals and over l 000 fragments. The total weight of the lot was about one kilogram. There
were also about a dozen "large groups of crystals on the matrix"
(Wolff and Palache, 1902a).
In the mining activities literally across the road from the
Hatch farm localities, Perham ( 1987) said that Pitt Pulsifer: "adhered to a strict budget. He had observed that mining frequently
resulted in neither gem material nor funds. As a result, Pulsifer
was quite methodical in the development of the ledges on his
farm. After each haying season he spent exactly one hundred
dollars and not a penny more. Regardless of how promising the
area appeared to be, the mining ceased once the budget had been
expended." This budget is confirmed by Pitt Pulsifer's niece
(Dorothy Pulsifer Goss, personal communication, 1993). Chamberlain ( 1907) wrote:

Purple fluorapatite, main crystal about 6 x 2.5 cm, Pulsifer quarry

(RHK}.

"Another great pocket of rich gems has been found near Mount
Apatite, in Auburn. The discovery was made on the farm of Pitt Pulsifer,
this being the second one within two years.
It will be remembered that Mr. Pulsifer struck a rich pocket on his
place some two or three years ago, and the tourmaline, beryl and apatite
crystals were sold to Harvard University.
Last week a still richer pocket was broken into and a wonderful
deposit of apatite, beryl and aquamarine gems taken out. This is by far
the finest lot of gems ever taken from one pocket in that region. Some
boys on the old Stevens and Greenlaw place also discovered a rich
pocket of beryls and aquamarines a few days ago. The beryl was of the
vitreous and green variety and very valuable. At the base of the beryl
was found some splendid herderite specimens.
It is strange that a company is not formed to work Mount Apatite
in a scientific and systematic manner. All the finds thus far have been
more by accident than otherwise. It is generally believed that Mount
Apatite is a mountain of gems, and that some of the finest deposits in the
world are there."

An undated mining prospectus (February 27, 1904 ?) for
the Maine Tourmaline Company gives some interesting, if perhaps untrustworthy, descriptions of their project:
"PROPERTIES

Pulsifer quarry, Auburn, 1916; unknown (left), P. P. Pulsifer (center), J.
Manchester (right) (from Manchester and Bather, 1918).
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We hold a ten year lease on the P. P. Pulsifer mine which is situated four miles out of Auburn on Mount Apatite. The property has a pegmatite vein 10 feet thick of very flat dip, and an area of2.35 acres, which
gives 80,000 tons of ore. The ore has averaged $15 .30 per ton in tourmaline and almost $6 more per ton in feldspar, lithia ores, beryls, aquamarines, etc. for the three years the mine has been worked. This makes
$1,700,000 worth of ore in sight. The cost of mining this ore will be
about $1.50 per ton, as a liberal estimate. With our equipment, we can
mine 2,000 tons the first year. Figuring the tourmaline value of the ore
alone, this gives us $30,000 gross receipt. Our equipment will cost
$2,000 and our mining expenses $3,000 and our royalties $2,200 on this
amount of ore. and gem cutting $1,000. which leaves $22,300 profits the
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first year. As the company can double its equipment for a few hundred
dollars, we can increase our earning capacity to $44,800 the next year.
We can double our equipment by buying another drill as our boiler,
which is the heaviest item, will have capacity to run another heavy drill.
Our tool house, etc., need only to be built once for all. This property has
enormous earning capacities. Our by-products will pay handsome dividends by themselves. The mine has been worked three years by hand labor ....
EQUIPMENT
Our equipment will consist of one 15-horse power portable boiler
and one 3-inch piston drill for heavy work, and a spare 3-inch drill to replace it in case of break-down, to save time during repairs and laying the
men off while having the drill repaired. One 2-inch piston drill for light
work around the pockets. Electric blasting battery, ore cars, and steam
winze and derrick.
NATURE OF THE WORKINGS AND MINING RISK
These mines are all open workings exposed to daylight. There is
no $100,000 shaft to be sunk or tunnel to be driven and then find no ore.
We start on the outcrop of the vein and get tourmalines out at the very
start. We don't have to risk any more than every week's wages. We don't
have to pay $200,000 for a mine and then find no ore. We hold royalty
leases which cost us practically nothing if we don't extract any gem. We
need no $100,000 smelter or stamp mill.
We hold two other royalty leases on properties which have very
fine surface showings, but have had no work done on them as yet.
We have several more properties we expect to lease or buy."
The company continued by citing newspaper clippings
which extolled the virtues of various Maine gem localities, for
example, Mount Mica in Paris, the tourmaline locality at Newry,
and Mount Apatite are woven in among the notable gem mining
success stories. The close placement oflocal mining success stories, next to the plans for Mount Apatite, was intended to convince the prospective investor that Mount Apatite would be a
similar success. Statements such as: "The beryl, of which the aquamarine and the emerald are varieties, occurs in many places in
western Maine, and occasionally yields clear gem fragments"
enrich the prospectus. To be sure, Mount Apatite had long been
somewhat of a success story itself, but one wonders from reading
the prospectus why anyone would let an investor in on such a
good deal that the corporation already controlled. The capitalization was for $15,000 at a par value of $1.00 per share at an unknown cost per share. As the budget called for less than $9,000
for the first year of work and the first year's profits were projected at between 2-3 times the investment, it would seem that an
immediate $3,000 investment by the company's officers would
have kept control of the mining! Though Pulsifer was not listed
among the officers of the Maine Tourmaline Company, their prospectus referred to Pulsifer's work as though it were perfo1med
by themselves: "The mine has been worked three years by hand
labor." The prospectus cites a seemingly irrelevant letter about
Mount Mica quarry tommaline written by Charles Palache and
then claimed: "The Company controls three different mines on
the Mt. Mica pegmatite vein."

W. Rogers Wade ( 1909), president of the Maine Tourmaline
gave an excellent succinct account of the zonation of minerals and characteristics of gem pockets on Mount
Wade
said of what is now known as the Wade
quarry:
"The Maine Tourmaline Company's mine at Auburn is situated
three miles from the railroad, on the southwestern side of Mount Apatite. An electric car line from Lewiston to Mechanics Falls passes within
one-half mile of the workings. The pegmatite outcrops in a meadow and
a gentle hill slopes back from the vein to the northeast. The outcrop is a
low bluff 5 to 10 ft. high .... Both foot- and hanging-wall are brown mica
schists. Two trap dikes, from 4 to 6 ft. wide, standing vertically and
striking northeast, cut the vein but have had no effect on the deposit. The
upper graphic granite is 4 to 6 ft. thick, and the 'mineral sheet' is from 2
to 5 ft. thick and the feldspar zone below it is about 2 ft. thick on the average. The lower biotite graphic granite is about 8 ft. thick. All mining,
however, stops at the upper edge of this zone at the garnet streak ....
The cost of mining per ton of rock removed forthe years 1904 and
1905 was as follows:
Labor, 28.3c.; fuel, 2.3; explosives, 5.9; repairs, renewals, oil,
etc., 0.4; total, 36.9. This does not include superintendence or office expenses."
Wade ( 1909) concentrated his description on the Maine
Tourmaline Company's mines:
"The mine is worked by three open cuts, the largest of which is 30
x 50 ft. [feet] with a depth of 14 ft. The rock is broken as follows: a row
of 10 to 14 holes from 6 to I 0 ft. deep is drilled with a steam drill in the
mica schist and graphic granite, and fired by electricity, using 40 per
cent dynamite. This exposes the "mineral sheet' which is taken out carefully with 2-to 4-foot holes loaded very lightly and fired singly by fuses.
In case a pocket is approached great care is taken not to place a hole too
near where it is supposed to be. The rock next to the pocket is removed
with a pick or moil."
The Wade quarry is about 6 x 10 meters, but the quarry area
is partly obscured by road fill and makes an accurate estimate of
size difficult. The water-filled portion of the pit has an area of
about 25 square meters. Wade ( 1909) further revealed:
"For the last two years the John S Towne lease has been sublet to
the Maine Feldspar company which did the mining, using a steam drill
and derrick to handle the waste, paying a royalty on the feldspar and
leaving the gems to Mr. Towne. Green tourmaline of a value of about
S 1500 was recovered during the summer of 1907. The deposit is a continuation of the Maine Tourmaline Company's vein, but the dike is
much thicker here and contains a greater amount of feldspar."
The Maine Feldspar Mining Company's largest opening, about
l 0 x 16 meters, can not be identified from these accounts. The
Towne quarry, now called the Keith quarry, actually consists of
several nearly adjoining pits. (All of the western Mount Apatite
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ti on and weighs slightly over 100 g. At the time of our visit it was valued
at $500 and it was a pleasure to note here that this specimen has since
been installed in the famous collection of Col. Washington A. Roehling,
of Trenton, N. J.
Mr. Pulsifer accompanied us to Mt. Apatite and as our time was
limited we visited two of the workings, the Pulsifer and the Towne
mines; this latter mine has since been taken over by Mr. Pulsifer. Practically the whole of Mt. Apatite is made up of pegmatite with an occasional trap dike. These dikes, so Mr. Pulsifer informed us, are regarded

Keith (Towne) quarry, circa 1920-1925 (photo by Martin Keith).

quarries are in the same pegmatite.) The Wade quany might
have the dimensions (10 x 16 meters= 30 x 50 feet) depending on
the amount of rock fill in the adjacent area to the currently waterfilled pit area, but the majority of the excavation would have to
be a mere surface scraping, otherwise the report would be an exaggeration. The Pulsifer quany was just 3 x 5 m at this time.
"This property produced a notable pocket of clear, transparent,
purple apatite crystals, of which there were nearly 3000 in the
pocket counting all sizes, the largest of which were about 2 in. in
length. A large part of this find was purchased by Harvard University and is now in their museum" (Wade, 1909).
The projection in the 1904 prospectus was not borne out,
yet there was success. Some truly exceptional purple apatites
were sold to Harvard University about 1912 by Pitt P. Pulsifer,
who apparently had regained control of his property from the
Maine Tourmaline Company before the proposed expiration of
their lease. The Wade quarries are located about 100 meters west
of the Pulsifer pit and were part of the Maine Tourmaline Company's efforts. No important find of deep purple apatite was
made there. The majority of the apatite from the Wade quarries
has been small and pale purple to lilac in color. Morrill et al.
(1958) reported that a "quantity" of achroite was found in 1914
at the Pulsifer-Wade quarry areas.

Western Mount Apatite Activity During the Early 1900's
Manchester and Bather ( 1918) reported on field trips in
Maine in June, 1916 and in particular their trip to Mount Apatite:
"We called on P. P. Pulsifer, the owner ofone of the mines at Mt.
Apatite, who lives a short distance from the mine. We found him a
kindly and courteous gentleman. While at Mr. Pulsifer's house we were
shown what is probably the finest purple apatite crystal yet found at Mt.
Apatite. It is of a beautiful amethyst color, cloudy in portions but in
small areas perfectly clear and of gem quality; the crystal measures 3.8
cm. by 4.3 cm. in the horizontal direction and 3 cm. in the vertical di rec-
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as a good sign as they seem to denote the presence of gem material. The
Pulsifer mine was opened in 1901 and has been worked more or less
since that time. Many beautiful crystals of pink and green tourmaline
have been taken out and it was here that the famous purple apatites were
found. No pockets were exposed, and the mine was not in operation at
the time of our visit. There was, however, a good sized dump of waste
material, and in turning this over there were found specimens of lepidolite, amblygonite [montebrasite], clevelandite [sic], almost transparent
and bluish-green tourmalines associated with mica, a few small purple
apatites in a white quartz matrix, and quartz crystals of various sizes
from one to four inches in diameter, mostly of the smoky variety.
The Towne feldspar and gem mine is about 100 yards from the
Pulsifer mine, and was opened in 1907. Here also was a large dump and
while it did not look as fresh as the material at the Pulsifer mine and had
the appearance of being well picked over, many specimens were found.
Among them fine purple lepidolite which occurred in granular aggregates of small scales and in large curved crystals with rounded botryoidal surfaces one-half inch or more in diameter, amblygonite,
clevelandite of the white lame liar variety, green tourmaline in mica, and
small crystals of herderite coating quartz crystals. One could not help
noticing the large number of smoky quartz crystals of various sizes, but
nearly all being coated with discolored al bite, they were unattractive as
cabinet specimens."

Ford ( 191 7) described the "Roehling apatite" after it left
the possession of Pulsifer and was in the hands of the New York
City mineral dealer Albert H. Petereit. The crystal was figured,
showed 11 forms yielding 102 theoretical faces and the color was
very deep purple. The specimen was offored to Washington A.
Roehling who refused to buy it as he thought the price was too
high for any mineral specimen. Doherty ( 1936) revealed: "A
purple apatite crystal found many years ago at Mt. Apatite,
Maine, had been offered to Mr. Manchester for $500.00, but he
considered it too expensive. It was eventually purchased by Mrs.
Roehling for her husband's birthday." The specimen has been
supposed to have been on consignment and Petereit had returned
the apatite to Pulsifer. Roebling did save face while remaining
true to his convictions by graciously accepting the specimen as a
gift from his wife whom he allowed to buy the piece from Pulsifer. (A non-contemporary report, Manchester (1940), stated
that the price was $250, a figure that represented a major fraction
of a year's wages for a common laborer before 1920. It is uncertain if the $250 was Petereit's price or Pulsifer's price.) The
Roebling apatite now resides at the Smithsonian Institution,
Washington, D.C.

Histmy of Maine mining and minerals - Perry
"All of the big quarries on this particular pegmatite were worked
principally for feldspar, and it was a matter ofannoyance to the owners
whenever lithia mineralization occurred; the feldspar around gem pockets was always poor. One such pocket, found in 1927 at the Maine Feldspar Quarry has an interesting history. After several pockets, one after
another, were found during spar mining here, the officials decided to
"blow" or destroy the next one they found. Already time and money
were lost because the miners fooled around cleaning out these quartz
crystal pockets instead of producing good ore. Well, it just so happens
that the next one was not a quartz pocket, but a "solid" tourmaline
pocket of gigantic proportions showing countless thumb-sized tourmalines embedded in a soft, crumbly cookeite. If saved, it would have been
the largest gem pocket ever found on Mt. Apatite, or for all of Maine for
that matter. It took the better part of a week for the miners to blast their
way through it. Blast after blast released rainfalls of tourmaline, a good
many gemstock sections all destroyed. For months afterwards, gemmy
pieces were being picked up everywhere surrounding this quarry ....
This pocket was so very distinctive in color, an exquisite light bluegreen with some gem watermelon-tourmaline centers. This material,
Washington Roebling (courtesy Curt Joseph).

In

Kunz reported:

"Some very fine rich tourmaline, wonderfully brilliant pale green
in color, were found in the Auburn district. As the product of gem mining in Maine, $7132 worth of cut gems from this source is reported for
1918. This includes tourmalines, colorless, pink, green and blue-green;
beryl, colorless, green, bluish yellow, and very rarely pink (caesium
beryl); topaz; quartz, amethystine, colorless, rose, and smoky; and a
small amount of amazonite. [Not all of these were necessarily from
Auburn.] There were also a few garnets and one gem was cut from a purple specimen of apatite from Auburn. Almost all of the material was derived from Oxford, Androscoggin and Sagadahoc counties, and it was
obtained by a mere scratching of the surface, being only incidentally revealed in mining for feldspar."

In a report which most
referred to the Maine Feldspar quarry of the Towne quarry, it was reported:
"In 1927 quarrymen at Mount Apatite, impatient to reach more
feldspar, exploded six cases of dynamite to clear out a pocket of quartz
that blocked their way. Instead of quartz, the cavity contained what had
apparently been many fine tourmaline crystals about 25 mm. in diameter and up to l 00 mm. or more in length. The late Mr. Stanley l. Perham,

along with tourmaline of the same hue from the nearby Greenlaw
Quarry, is often called locally the 'Alice blue tourmaline' in reference to
the color."

(Alice-blue was a particularly striking light and bright sky-blue
color popularized in a song referring to president Theodore Roosevelt's daughter's (Alice Longworth) blue ball gown. The
phrase was first introduced for this color of tourmaline by Sterrett (1911 ). Light grayish indicolite does not particularly have
"Alice Blue" shades.)
Martin L. Keith ( d. November 18, 1948) was a very active
mineral dealer, gemologist, and miner. His 16 page sales brochure "The Maine Gem Book" (undated, perhaps 1940) indicated that he had bank references, as early as May 11, 1916, and
was in the jewelry business. Keith cut many of his own gem
stones, most of which were tourmalines which he had mined.
Prices ranged from $2.50 per carat for second quality 0.25 carat
gems to $30.00 per carat for first quality two carat gems. Aquamarine "when available" was $10.00 per carat. Perham (1987)
reported that Keith had purchased the Towne quarry from Pitt
Pulsifer on June 1, 1916. Ray Woodman (personal communica1994) remembered seeing Keith's small shop which had a
"nail keg full" of small tourmaline crystals. Although a businessman, Keith apparently was not a seeker of publicity and contemporary references to his work are few. Living memories of
by veteran Maine collectors, emphasize his friendly and
nature.

who had unmatched knowledge and experience of Maine minerals,
judged the pocket contents 'possibly the finest gem crystals ever seen.'
The remnants rarely equaled two carats.
years later Mr. Perham

A

Tradition

used considerably greater care in opening a pocket in the Pulsifer
Quarry on Mount
he had the satisfaction of finding 600 carats
of elbaite in a 'rare salmon brown' shade" (Acord, 1977).

Szenics ( l

told a different twist on this story:

As a result of Pitt Pulsifer's gem mining ventures, a tradition
in the Pulsifer
that family engagement rings
should contain a tourmaline in them, although Pitt and
Puls ifer had no children of their own
Pulsifer Goss,
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"Mr. Gonyer went on his own after I left you and has attacked the
Pulsifer ledge. I do not know what arrangements he made but he has had
drilling done. I have not been up to see the work. am, therefore, at the
present time not interested in the Mount Mica opening."

An
trip later resulted in a minor incident. A
blast was set off for the Harvard University staff and students
the Pulsifer quarry, and a rock of
proporprnm11ne1tea through the hood of a new Packard automo'-""'''"' ".~" . . ,,~ . . -· . . . ~·-·,personal
Few
SPt::crme:ns were recovered
this
arrangement.
the most influential miner
Maine minerals in the mid-twentieth ""'''"'+,,, ...... , re<mc~ne:a
Pulsifer quarry in 1942
et
1958). In many ways, Perham was the successor to Nate
Jane Perham
described the discovery of a tourmaline
which was made by
Stan along with Dr. Hillard Nevin:
"About five hundred carats of tourmaline crystals were removed
from the cavity and much of this was gem quality. The tourmaline was
Martin L. Keith, circa 1940.

an unusual cinnamon pink in color which had not been seen previously
at the Pulsifer quarry."

personal communication, 1993). Harold Goss remembered his
own need to secure some tourmaline (personal communication,
1993):

They also found blue
parently not much of the
material. A second
was
located, but, unfortunately: "the contents ... were blown out into
the woods and never found .... this hazard is always a grim possibility in any mining operation" (Perham, 1987).

"Pulsifer had a farm on [# 1809] Minot A venue [Routes 11 and
121], near the Minot town line. During the winter of 1928-1929, I visited Pitt for the purpose of obtaining some tourmaline for an engagement ring. Pitt was on a woodlot not far from his mine and I made my
way through the knee-deep snow to where he was wood-cutting. I told
him of my intentions to acquire some tourmaline for a ring, whereupon
he put his ax into a wood stump and spoke his first words to me - 'Follow
me.' We walked through the snow back to the house and he spoke a second time - 'Sit down.' I waited while he brought a small tin case with
some gems in it and I explained that I didn't have enough knowledge to
make a good choice and would he choose for me. He selected two light
pink tourmalines [about 4 mm round] and a medium green stone of the
same size: 'They cost me $2 to have cut.' I left with the stones with instructions to visit Martin Keith to have the stones set into a ring. Pitt was
a man of few words. He generally worked alone at his mine."

Pitt Pulsifer lived from 1850 to 1934 and is buried in East Poland.

Return
·Interest in the specimen possibilities of the Pulsifer quarry
were rekindled, and Charles Palache wrote to Howard Irish
(August 9, 1939;
concerning Auburn:
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Stanley l. Perham, circa 1960 (courtesy Ben Shaub).

Hist01y of Maine mining and minerals - Perry

Pulsifer quarry, September, 1993, Ray Woodman (left),
Dudy Groves (right).

Ken Grover worked the dump area in 1963 while Irving
"Dudy'' Groves leased the Pulsifer quarry in 1964 and 1965 and
found several exceptional purple apatites. One single crystal section which Groves found was of deep royal-purple amethyst
color and was taken off the matrix and measured 2 x 2.5 cm.
Groves intended working the Pulsifer quarry in 1966, but let the
lease lapse (Dudy Groves, personal communication, 1993.)
Groves bought the property outright in the early l 970's (Perham,
1987). Ingraham (1964) reported on the minerals found on the
dumps of the various Mt. Apatite localities. Sinkankas ( 1959),
Wilson ( 1977), Bancroft ( 1984 ), and Perham ( 1987) wrote short
summaries of finds and experiences on Mount Apatite. Szenics
(1967, 1968), beginning in 1966, operated the Pulsifer quarry
very successfully with the help of Frank Perham.

The Szenics

before. He promptly acquired the lease rights - rights anyone
could have snapped up if they had only known of their availability
Szenics, personal communication, 1
After reconnaissance visits and a thorough search of the
he raised
the money necessary to begin mining in July, 1966, and
pegmatite-mining
Perham was hired to blast and
work the quarry. The ledge had some small spots of
and
green tourmaline
but the quarry had been abandoned
when the mineralized zone of the
began
so
sharply downward that too great an expense and work effort
would have been required for any further mining. "It must be remembered that although the Roebling
was found relaclose to the surface, five feet of dirt overburden and
another five feet of solid
is
a
sight to
men with
axes and wheelbarrows during the turn of the cen( Szenics,
With the aid ofjudicious blasting and bulldozing, a working bench was readily made by Perham and
Szenics. Successive blasting was carefully examined for signs of
pocket mineralization, and several small pockets were discovered that yielded a total of 136 "superb" single
crystals
1
and clusters on and off matrix which ranged from
inch to 1 /2
inches on matrixes which varied up to 3 x 3 inches. Numerous
small purple fluorapatite crystal specimens were found along
with some small tourmaline crystals and a few tourmalines
1
which could cut gemstones. A 2 h carat emerald green stone resulted from the two week period of mining in 1966 as well as
other gems. The use of modern equipment was estimated to be
the equivalent of a twenty-five man work force working for six
months with pick and shovel and, of course, dynamite. One of
the finest single purple fluorapatite crystals from this find resides
in the Paterson, New Jersey Museum of Science and Technology
and was figured by Bancroft ( 1984 ).
The 1967 field season began with the discouraging problem of the deeper level required for successful mining. The June
workings commenced by blasting the working bench to double

Find

Although several people worked the Pulsifer quarry in the
1960's, only the Szenics' experience resulted in a world-class
discovery. The story in complete detail, with color illustrations,
was published in 1967 and 1968 by Szenics and the following
history is extracted from those sources as well as from personal
communications.
The reputation of the old purple apatite finds inspired Terrance Szenics to investigate the property and to acquire specimens for his own collection. Terry (Skip) saw a sign on the
property that said "NO TRESPASSING per order ofFlorian Coiture." Szenics located the Coiture in question and discovered
that the last lease to the prope1iy had expired several weeks

Skip Szenics (right) and Frank Perham (left), Pulsifer quarry,
Auburn, 1966 (courtesy Terry Szenics).
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the size of the previous year. At the time, mining costs on the
property averaged about $1,000 per week. The working face
from the previous year was "barren graphic-granite." Szenics related that after the new bench was put in, the wall was entirely
different:

rough material yielded about 100 gem stones, most of which
were under three carats and a few above five carats.

"It literally 'exploded' with color, into what is termed a lithium
'blossom,' as fine a mineralogical psychedelic light show as one could
ever see! Beautiful robins-egg blue platey cleavelandite, sharp creamcolored feldspar, fans and plates of lavender lepidolite, and books of
mirror-like muscovite shot through with green tourmaline. A most welcome sight after a week of bull-dozing ugly gray graphic-granite and
schist. What happened was that the lower graphic granite seen previously was actually a mere 'veneer' a foot or two thick and the first blast
made above it 'peeled' this veneer off, exposing an area of intense mineralization that is a very 'localized' pegmatite. One could be a foot away
from a magnificent gem pocket and see only barren graphic granite, but
in this twelve inches there is a distinct paragenesis that changes from
bareness to beauty with precise regularity, or to quote Frank Perham's
own simple and to-the-point style, 'It's a sneaky pegmatite.' It is all very
localized in the zoning: graphic granite above, a garnet seam 'line rock'
below and the pocket zone in the middle. lt is very similar to the California pegmatite makeup. The net effect is that you rarely can predict what
will be hit from one blast to the next" (Szenics, 1968).

In 1992, Dudy Groves of Poland, Maine and Dick Dionne
of Errol, New Hampshire began prospecting at the site of the
former Plumbago Pit (also known as Maine Tourmaline prospect), and found several fine specimens (King, 1993), including
several ·exceptional purple apatite crystals, many large, worldclass gahnite crystals, and one beautiful red, pink, blue, and
greenish-blue gem tourmaline. As the production was too small
to be encouraging, Groves and Dionne reactivated interest in the
Pulsifer quarry and mined a small extension adjacent to the Pulsifer pit, but production was also small. The most important find
was a large radiating cluster ofbertrandite crystals (see bertrandite description, p. 457).

One of the first discoveries of the June workings was a large purapatite pocket which yielded a 1 1I4" wide by 13I 4" long crystal and the entire contents of the pocket took three days to clean
out carefully. "Comprising over two pounds of crystals, it was
truly a 'ridiculous amount of apatite,' quoting Frank that day"
(Szenics, 1968).
Szenics ( 1968) related that the October, 1967 workings
produced some surprising results: "In June, close to one thousand tons of waste was removed. October's bench was nearly two
thousand tons of overburden." The resulting cut was 20 x 24 feet
and yielded three choice pockets. "Within only eight inches
graphic granite turned into a mass of lepidolite crystals." This
discovery led into a pocket full of green gem tourmaline which
produced about 1, 700 carats of gem tourmaline rough. The
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Dick Dionne (left photo) and Dudy Groves (right photo).

The Newry Quarries
The Newry quarries were not really well known until the
second episode of mining in the 1920's which sought the rare
mineral, pollucite. While the recovery of gem tourmaline had
been the goal at the tum of the century, it was not economically
achieved. The second quarter of the century produced rare minerals previously hidden in the deposit. Several mineralogical papers called attention to the wealth of rarities found including the
first printed announcement of the discovery of rose quartz crystals. Although Newry has provided over 125 different mineral
species from its various rock types, very few species new to science have been found there first. Many of the rare minerals remained unidentified until they were first described from other
deposits. The recent finds of tourmaline elevated the world's perception of this location from a world-class rare-mineral locality
to an unqualified world-class mineral deposit.
EARLY NEWRY MINING
The mineralized Newry pegmatite outcrop was first noticed by H. C. Hall, probably in 1898. The ledge was quite steep
and stood just under l 0 meters in relief from the surrounding
slope. There was undoubtedly colored tourmaline showing in the
ledge that attracted Hall's attention. In 1898, Edmund Bailey of
Andover blasted in the ledge that was later to become the Dunton
quany
In 1902, Hollis C. Dunton succeeded in obtaining a lease
on the property in order to begin tourmaline mining. Although
many spectacular collector specimens were uncovered, no gem
pockets were encountered and mining ceased in 1903 (Shaub,
1960). On December 8, 1902, the Lewiston Journal reported,
"The Waterford Mica Co. have opened up a very promising find
of gem tourmaline and assorted minerals in the town of Newry,
near North Rumford. Some of the crystals are of immense size
and of brilliant color, both green and pink. Rumor has it that several thousand dollars worth of gem material has already been secured. The first find was made by H. C. Hall of South Andover,
but was kept quiet until recently, when the Mica Co. under concession from the Paper Trust which, it is said, owns the land,
have tested the ledge with the above results." The tiny summit on
the side of Plumbago Mountain is frequently called Hall's Ridge
in recognition of the discoverer. Bastin ( 1911) indicated that activity continued into 1904. A non-contemporaneous folklore account by Herbert Haven (Morrill, 1966) as noted in his diary
(June 26, 1932), indicated: "Tommaline was first found on Hall's
Ridge by two boys from Andover one of whom was named
Henry Hall. Mr. Potter and Dr. Hiram F. Abbott worked the mine

Watermelon tourmaline, Dunton quarry, Newry
(Perham's of West Paris collection).

first and later Dr. Nile and Mr. Dunton worked it in 1905." While
the Dunton quarry may have been worked this late, the level of
activity may have been small. Dynamite was commonly available in Maine hardware stores without the need of a blasting permit even into the l 960's, so it was not a complicated matter to

Hollis C. Dunton (courtesy Dot Dunton).
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drill and blast for specimens. Of the tourmaline at the early Newry workings, Wade ( 1909) noted: "The gem crystals are peculiar
in themselves, for they nearly all consist of two crystals crossed
obliquely. They are generally opaque and of a faint apple green
color on the outside with a beautiful, clear, red or green center."
As the tourmalines found in matrix were very friable, very few
specimens in matrix were recovered intact and so the property
could not be profitably worked for either gems or specimens.
Many of the large "opaque" wate1melon tourmalines were broken in hope of finding cores suitable for faceting, but very little
facetable tourmaline was found.

ABBOTT'S HISTORY OF NEWRY
Benjamin Shaub ( 1960) wrote an excellent history of the
early mining at Newry, having cited the now lost diary of Hiram
Abbott, and his article is presented here as it is comprehensive.
"The first exploration of the Dunton pegmatite was made by Edmund M. Bailey of Andover, a prominent mineral collector, about 1898.
At that time, a few shots were placed in the pegmatite in search for gem
tourmaline and good mineral specimens. During the next four years, apparently nothing more was done at the tourmaline site. On September
27th, 1902, Dr. Hiram Francis Abbott of Rumford Point made a note in
his diary saying 'went to R. Falls and saw Mr. Pettengill. McCrillis tried
to get in ahead of us but had bad luck.' A month later he made the following entry, dated October 27th, 1902: 'C. L. Potter of South Waterford
brought over miners of the Oxford Mica Mining Co. and lodged them
with Joshua H. Abbott' who resided atthe foot ofNewry Hill, for work at
the tourmaline deposit. On December 22nd, 1902, Dr. Abbott 'paid
Joshua H. Abbott $10.00 on his bill vs. O.M.M. Co. for boarding mining

Hiram Francis Abbott (photo courtesy of Ben Shaub).
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crew.' Between September 1902 and February, 1903 the [lease] of the
mineral rights apparently passed from Mr. Pettengill [as International
Paper's agent] to Mr. Hollis C. Dunton for on the fourth of February,
1903 the doctor noted that he 'drove to R. Falls with Mr. Potter and he
called on Hollis C. Dunton to see what shake Mr. Potter and myself were
to have in the tourmaline business and Mr. Dunton says that we are to
have an equal share with two others as promoters and one cash member;
of 1/5 of profits and losses.' From the above notes it appears that Dr. Abbott should be given credit for having first opened the Dunton gem mine
on an attempted commercial basis; however Potter, as superintendent of
the O.M.M. Co. and other mines must have had much to do with the operation. It was at this point, apparently, that Mr. Dunton had the first and
last voice and hence the mine became known as the Dunton gem mine."

Additional details were cited by Anonymous (
[probably Thurston Cole] who also quoted from Dr. Hiram Abbott's diary: "[Wednesday, January 7, 1903] Received a letter
from Mr. C. L. Potter in which were two pink tourmalines and
one quartz stone, cut by Mr. Loren B. Merrill of Paris, manager
of the Mount Mica Tourmaline works .... [Tuesday, February 3,
1903] ... Mr. C. L. Potter came over from Waterford just after we
had been to dinner. He brought over 46 cut stones, valued at
$300 .... [Thursday, February 5, 1903] Mr. Potter started for his
Waterford home about nine o'clock this morning, feeling quite
sure that he has struck a bonanza in Newry. He called to Russel's
store and exhibited his samples of gem cutting, and they would
not believe they came from Newry." Anonymous (1948) also
summarized from the Abbott diary: "The above diaries and others of later date contain numerous references to this mineral locality, including trips to Boston, Massachusetts, and other cities
to sell the cut stones. Shortly after the above entries, C. L. Potter
moved his lapidary outfit to Rumford Point, and set up shop in
the rear of the old post-office building, now moved off the street
and forming a part ofE. M. Knight's garage." The partners eventually mistrusted each other and the participants separated with
much enmity.
Thurston Cole (taped interview with Ben Shaub, November 19, 1958) remembered his first visit to the Dunton quarry:
"My first visit there was about 1918 or 1919 and at that time there
was quite a ledge there with a precipitous ledge facing the southwest and there was a scaffold [which] had been built up of spruce
logs and what mining had been done ... was dug out of that face .
.. . I would say it was 8 x 10 feet. Relatively small. ... A hollow
like cavity dug it."
Bastin (1911) said of the Dunton quarry: "Some of the pink
and green tourmalines are oflarge size, one being reported as 4 to
5 inches across and about 2 feet long: the larger ones, however,
are not of gem transparency. So far as known no pockets have
been encountered. Beryl was not seen in place, but a small loose
crystal, though flawed, was perfectly transparent and almost
deep enough in color to be classed as emerald ... If further excavation should reveal the presence of pockets in this pegmatite,
some of these would almost certainly contain gem tourmalines
which could be excavated by careful mining. In view of the fact
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Edmund M. Bailey, circa 1941.

that no pockets have yet been found it seems rather doubtful if
further excavation will reveal any." This sentiment persisted for
years based on Edson Bastin's stature as a respected geologist.
Some confusion exists concerning the Dunton quarry and a
locality in Andover reported to contain spodumene and its varieties kunzite and hiddenite. While the reports are enticing enough
to suspect that they referred to the Dunton quarry, the failure to
mention the brightly colored tourmaline from the "Andover" locality suggests it could be distinctly different. The "Andover" locality is lost if it does represent a separate locality. (See King and
F oord ( 1994) concerning spodumene, kunzite, and hiddenite for
additional discussion supporting the locality's distinction from
the Dunton quarry.)
Edmund M. Bailey (-1858-1943) was an energetic mineral
collector and farmer. He lived in Andover, Maine almost all of
his life and is acknowledged to have discovered the mineral locality now called the Black Mountain quarry in Rumford. Bailey
worked with Augustus Hamlin and Nate Perry on several mining
ventures at Black Mountain. Bailey wrote several articles
(1893, 1929, 1930) on minerals in Rumford. Bailey is generally
acknowledged as a kindly and extremely knowledgeable man.
He raised a foster child, Dick Nevel, and taught him about mineral collecting and mining. Nevel grew up to be a miner and operated several famous pegmatite quarries including pollucite
localities in Buckfield and Newry. (Bailey was awarded an honorary master of arts degree from the University of Maine in 1941
and upon his death his mineral collection was donated to the University of Maine at Orono.) Wallace Dickerson Nevel (18871938) was the son of well-known sporting camp owner Billy
Soule (see Ellis, 1983) and was born in Hudson, Michigan.

The Dunton quarry in
was "re-opened in the summers of 1926 and 1927 under the superintendence ofW. D. Nevel
Maine in search for
" (Palache and Shannon, 1928). George Crooker (June
1906 - October 12, 1996)
of Andover was his assistant for one year.
the propwas leased by the General Electric company who hired
Nevel to do the actual work. (Pollucite is a rich source of cesium
which was used in the manufacture ofradio tubes. A small bit of
cesium in a tube would remove any oxygen in the "vacuum" by
chemically combining with any that was present and thus ensure
that the tube's filament would not oxidize and "bum out" premaAdditional minerals were of commercial value as indicated by Haven
1966): "This mine is on land leased
from the International Paper Co. They also mine lepidolite - a lilac colored mineral containing lithium which brings $20-$30 per
ton and is sold to the White Rock Water people. Scrap mica is
mined which is ground up for wallpaper coating and paint filler."
Hess et al. (1943) reported: "One mass [of pollucite] found on
September 20, 1927, weighed about 1,000 pounds. It is thought
that during the first season's work ( 1926) about 1,200 pounds of
pollucite was obtained, most of it from the dump of the workings
for tourmaline. In 1929 less than 50 pounds of pollucite was obtained, and operations were closed in September. How much pollucite was produced altogether from the pegmatite is unknown,
but it is supposed to have amounted to 3,500 pounds or more."
Woo ( 1959) suggested that the total pollucite found was 4,500
pounds and that the value was $112,500.
Fraser (1930) described the paragenesis of the Dunton
quarry and mentioned some of the giant minerals that he observed: "Spodumene is present in large crystals, the largest recorded being ten feet long with a cross section of five by twentyune inches. Amblygonite [sic] is especially abundant; one mass
that was mined weighed nearly five hun~red pounds." Hess et al.
(1943) quoted similarly-sized specimens described to them by
Nevel, but Nevel may have been referring to the same specimens
announced by Fraser ( 1930) but with the exaggeration that time
inevitably creates. Holman (1935) remarked: "While on a vacation trip to Maine in the summer of 1929, I decided to make a
brief call on one of the pioneers of gem tourmaline mining in
Maine- the late Mr. Loren B. Merrill. It so happened that Mr. W.
D. Nevel of Andover, Maine, who was in charge of the quarry at
Newry was also calling on Mr. Merrill that day, and learning
from the latter that I was interested in mineral collecting, informed me that they had recently blasted into a large deposit of
colored tourmaline .... This quarry at the time, was being operated by the General Electric Co. as a source of pollucite from
which the caesium was extracted and used in the construction of
photoelectric cells .... On arriving at the quarry we found that the
collecting possibilities considerably exceeded our expectations.
The place was a kaleidoscope of color and it seemed as though
specimens suitable for any cabinet were at every hand. Surely
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this was a collector's dream come true!" He continued: "The following year the writer made another trip to Newry accompanied
by Mr. Charles F. Marble of Ridlonville ... As was expected, the
large, showy specimens, at least those that had been in plain
sight, had vanished, but many colored fragments still remained.
Attention was directed however, to the collecting of the rarer and
less showy minerals which are so often overlooked by inexperienced collectors." Cameron et al. ( 19 54) reported that the dumps
were worked for amblygonite [=montebrasite ], spodumene, and
plagioclase in 193 5. In a letter to W. E. Richmond by W. D. Nevel
(May 25, 1938, HU) it was stated: "We found the specimen [tourmaline] in a small cavity in a large mass of pegmatite when we
worked over the old Newry gem mine dump three years ago."

GEORGE CROOKER
The following information was provided by George
Crooker (personal communication, 1990). Omer Spidelo,
George's cousin, was the Dunton mine foreman at the time when
George was hired to look after the pollucite. Due to its high value
and the difficulty with which it was recognized, a specialist was
necessary to ensure maximum recovery. Due to the unusual nature of the deposit, professors and tourists were frequently met
with at the mine, many of whom would ask what the pollucite
looked like. Nevel had instructed Crookernot to tell anyone what
pollucite looked like: "The less they know, the better off we are."
Crooker vowed that he never did. George remembered Nevel as
a fine man whom he enjoyed working for.
During Crooker's year at the Dunton mine, there were eight
men on the crew working the mine counting the blacksmith who
sharpened the iron drills. The drills were six feet long and it
would take a day to reach their length with three or four men
striking the iron. When the object was exploration, the drill hole
was filled with three or four sticks of dynamite. The first blast
would fracture the rock and a second charge would be placed in
the hole to lift and move the rock. He would use about a case ( 100
sticks) of dynamite a week. Nevel might have been away for several weeks at a time as he had responsibilities at other mines.
Omer was told [by a General Electric Company representative?] when he first arrived to work at the Dunton to make as big
a hole as he could while Nevel was away. Watermelon tourmaline was not the ore being sought, and so a considerable quantity
of this material was turned onto the dumps. (According to a taped
interview with Raymond "Deanie" Dean by Ben Shaub in 1958,
there was a rumor that General Electric had given Nevel directions to accelerate mining as they desperately needed pollucite.
Nevel had all the particularly rich specimen-potential material
put into a specific section of the dump, intending to return and recover whatever he could, but that day never came. Deanie felt
that he had found this cache perhaps in the l 940's and got some
excellent specimens from it.) The Crooker pegmatite was a small
exploration pit between the Dunton quarry and the later Nevel
quarry. The pit was shallow- "Too shallow to find anything"
(Raymond Dean, personal communication to Ben Shaub,
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George Crooker (left), John Smallman (right) on White Cap
Mountain, Rumford, circa 1925 (courtesy Betty Moore).

No pollucite or good specimens were produced from the pit, but
some odd "U"-shaped, "bent" indicolite was found in quantity.
WALLACE D. NEVEL AND CHARLES PALACHE
Dick Nevel was a miner, mineral dealer, and collector who
lived most of his life in Andover, Maine. He is most often associated with his work at Newry, but he was active in several other localities including the General Electric quarry in Buckfield and
Mount Rubellite in Hebron. The following word-picture of his
activities is extracted from correspondence preserved in the
Mineralogical Museum of Harvard University (HU).
On February 15, 1926, Nevel wrote Charles Palache, professor of mineralogy and curator of the Harvard University Mineral Museum, to inquire as to where pollucite had been found in
Buckfield other than the mine he was working. A second letter of
the same date referred to Nevel's trip to the West to purchase
minerals for sale and spoke of collecting rose muscovite in New
Mexico and the purchase of a 5.5 inch pyrite cube from Leadville, Colorado. A letter of the next day offered to Harvard a 13 x

Dick Nevel label (courtesy of John Ebner).
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his inventory. On March 30, 1926 Nevel told of another trip: "I
neglected to include a goshenite xl. in the shipment of today. As
this is a particularly highly modified one I am mailing it in separate pkg. It has nearly 40 distinct planes, exceeding by considerable any I have seen. I obtained it in Brazil and I had the
impression it represents a new locality. It was brought from the
interior." A later letter from Nevel to Palache (April 20, 1927) is
also interesting:
" ... J found notice of arrival of a shipment of Brazilian material.
There are supposed to be some of those yellow topaz on quartz from
Rodrigo Silva. Shall I send them if they are in the shipment?
When down there I did not see a single specimen except at Parahiba do Sul. These were in the possession of a German who operated the
mine. His prices were absolutely prohibitive, $40.00 to $50.00 for a single topaz on a quartz xi. He had previously sold a few to Lucien Zell who
re-sold them in this country."
Dick Nevel, circa 1926 (courtesy of Paul Nevel).

16 x 8 inch deep purple amethyst geode from Uruguay. Palache
replied (February 17, 1926) that Landes had identified pollucite:
"in one small specimen from Bennett's ledge." On February 23,
Nevel indicated that Loren Merrill might be interested in the
Leadville pyrite and Palache replied (March 2, 1926) that he did
say that he wanted it and he ultimately authorized payment of
$42 for it. Upon receipt of the crystal (March 11, 1926), Palache
wrote: "I find it hard to describe the impression the pyrite crystal
makes upon me. You certainly did not begin to praise it sufficiently. It is one of the most impressive specimens I have seen.
Were it not injured it would rank, in my opinion, first among all
the crystals that we have in our collection. I do not wonder you
did not want to let it go immediately out of your hands. I should
like to keep it on my desk always before me .... The tiny apatite is
exquisite. I gought [sic] an exact duplicate of this specimen from
Dr. [George P. ?] Merrill years ago but I have lost track of it and
will be glad to have this to replace it." Nevel's reaction (March
12, 1926) was: "It is gratifying to know the pyrite was satisfactory. To know that these things are appreciated gives one confidence and encouragement to make, if necessary, unusual effort
to obtain the super-choice material regardless of the commonest
obstacle - cost - which is ever more apparent nowadays. I expended heavily in the West and came back physically heavy and
financially light and a bit scared but am hoping to top out all right
when the stuff is all sold tho I met with a very severe loss yesterday." The loss referred to was Neve l's inadvertent mixing of acids to use in removing rust from a gold specimen resulting in
aqua regia that dissolved away all of the gold! Merrill and
Perkins ( 1930) indicated that they were guided by Nevel to collect at Newry.
From the very beginning of the correspondence, therefore,
it was apparent that Nevel had a very cosmopolitan mineral stock
and was willing to make extended journeys to procure items for

Palache replied (April 25, 1927): "Regarding the topaz
from Brazil, I should be glad to see it. I am in correspondence
with Lucien Zell concerning two large crystals which he reports
he has just received but I do not believe they are the same type as
your specimen." In a burst of awareness, Nevel explained (May
5, 1927):
"About Brazilian Topaz - the conclusion I have reached with what
little experience I have had with the large crystals from Arrasuehy [Arrassui, Minas Gerais], their sole locality. is that one would likely expect
to pay from $600.00 up to possibly, $1,500.00 for those cleavage sections like those in the National Museum providing their prism boundaries were fairly good as are these. You may know that the Colonel

Charles Palache
(photo courtesy of Nathaniel Edwards).
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[Roebling] paid $2,000.00 for his [cf. Manchester ( 1940)]. This was
clearly a case of a high pricing seller to a customer with lots of means.
There was a 29 lb. perfect crystal, except for the base, that I could
have bought at Rio for $500.00 when I was there. It was flawless and

quite as much, I imagine, having a ledge of his own where he can go and
work off his superfluous energy. He looks more gnarled and twisted
than ever if that is possible. He sent his regards to you. He gave me $500
for the lease which I regard as pure velvet, and papers have passed."

very pale blue. Have since bought the topaz pebbles from 8 to 15 lbs.
that showed poor boundaries for $3.00 per lb. These were practically
flaw less too."

Of mining at Newry, Nevel wrote to Palache
1926):
"During mining operations this Summer I have taken out a good
many tour. in matrix specimens ranging from 2x3 to 8x 12 [inches].
Knowing that the great majority of specimens from a tourmaline locality are loose crystals I took particular care to get them out in their matrix.
Tho these are not cavity crystals they are showy specimens of a very
good grade and decidedly carachteristic [sic] of the locality from which
they come, Newry, Me. Most of them show pink center with green exterior at one end and run off into all green at the other.
I have several very good perpurites [sic] and a few micro lites in
1
matrix, the latter are small, about /4["] dia ....

MINING IN 1927
Mining in Maine in the winter is a difficult endeavor and
mining usually ceased before Christmas and usually didn't resume until April or
While Nevel sometimes spent his winters in Florida, he also searched for pollucite in California in the
winter/spring of 1927. Fred Rynerson, noted tourmaline miner
at the Himalaya mine, Mesa Grande, San Diego County, California, worked with Nevel to find pollucite in Mesa Grande. Rynerson ( 1967) recalled:
"I hadn't been back from the Olympic Mountains more than two
weeks, when a friend of mine, Mr. Nevel! [sic], from the State of Maine
dropped in. He was stopping at the San Diego Hotel, but wanted to rent
a house, as he had his wife and little son with him [Paul was born in

I suppose you are too busy to get down over the week end to look

1926]. I had a small house vacant at the time, and he moved into it.
I told Nevel I what the Frenchman said about the Pollucite and he

them over. Then you could have your pick ....
I have one specimen I thought was worth $40.00, a big three inch

asked me a lot of questions concerning the material and wanted to know
when I was going up to the mine again. I told him I was waiting to hear

tourmaline with pink center on matrix. Most of the others are much

from my friend in San Francisco. Then Nevell broke down and told me

lower from $3.00 to $15.00 ....

he was representing a certain company in the east that wanted the stuff,

No buyer has seen these yet. They have been open to view but two
days."

and if I could show him some of the material out of the mine his com-

Palache telegraphed that he would arrive by train that Saturday at
9:25 A.M. He selected over $300 worth of specimens, part of
which lot he shared with Dr. Wigglesworth, curator of the Boston
Society ofN atural History museum. Palache reported on several
unknowns he brought back with him (October 29, 1926)
"Now it will interest you to know what we have found out about
the rare minerals. The tiny clusters of crystals are what I thought, childrenite. [This specimen was subsequently re-identified as eosphorite
(Palache, October 6, 1927).] The single specimen with the tiny white
spikes were an extraordinary habit of albite. The gumdrops perched on
them we have not yet determined ....
I wish to assure you that I enjoyed the trip and visit to the quarry
and am extremely glad to have this large series of these handsome minerals."

pany would pay us well for a lease.
Next day we drove up to Mesa Grande and looked over the mine.
Only one stope hole was open that led down to the tunnel (where we
took out the five-hundred pound pocket), which continued on through to
the Flag Pole shaft. Water from above had poured down the stope,
washing it badly and half filling the tunnel with mud. I tied a rope to a
small tree and let myself down the stope. Coming to the tunnel I turned
to the right, but ran into a cave-in that blocked the tunnel. I then turned
and made my way in the opposite direction. Coming to a place about
twenty feet from the Flag Pole shaft, I found the roof had caved down
and slid on down the shaft; leaving a room about ten feet wide and
twenty feet long.
The hanging wall on the upper side of the tunnel had slipped off
the vein, leaving about five feet of the vein exposed, and cracked on one
place about four inches wide. It wasn't hard to force the two pieces of
vein apart, and there, exposed to view, about ten inches across, was
some material I took to be pollucite, from descriptions Mr. Nevel! had
given me.
I had only a candlestick with me, so pried out what I could with the

Charles Palache wrote to Kenneth K. Landes (December 7,
1926):

candlestick into my hat. Holding it by the rim with my teeth, I pulled

"You will be interested to learn that Nevel was at work last summer on the ledge up at Newry and got quite a large number of interesting

picked out a chunk the size of a small apple. He held it up and said
"We'll go right to town and send this off to my people." He then told me

specimens. He did not fine [sic] pollucite which he was after. I went up
in October to see his stuff and goubht [sic] quite a lot of it. Incidentally I

the company was the General Electric Company, Schenectady, New

myself up the forty-foot stope to the top. I handed Nevel! the hat and he

saw [Loren] Merrill and sold him the lease to the Greenwood ledge
which he was anxious to acquire, hoping to work it for lepidolite and
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York.
It wasn't long before word came that the sample was pollucite and
he asked us to secure a lease. In the meantime, Quin bought the H ima-

and minerals Mine and I bought the San
Mine, joining and on the same
vein. Shortly before we were ready to sign the lease, Mr. M. F. Westover, Secretary of the General Electric Company showed up. We leased
both
to the General Electric Company for five years, under
certain working conditions, for$ J 0,000 cash. Work could be stopped if
less than $5,000 worth of pollucite was taken out the first year. The lessor was to retain all gem stones and all minerals other than pollucite.
A the time we signed the lease, storms and
rains swept over
the country, washing out the roads and bridges so badly it was a month
before we were able to do much work. During that time, I was put on the
payroll to investigate all known gem deposits in Riverside and San Diego Counties, for pollucite. This was a job! The weather was at its
worst. did manage to look at all the prospects and deposits I knew of,
and in only one did I find some pink material thought might be pollucite. It was. Yet it was unlike what I found at Mesa Grande ....
The only other place found pollucite, other than Mesa Grande,
was a little west of north of the Pala store, and halfway up the side of the
mountain. The claim was owned by Doc Trotter and a partner.
little work had been done over the twelve years Trotter said he had owned
the property. No gem stones, other than quartz crystals, had been found.
I could see that the vein was only a piece that had broken off a portion
above, but it was quite a large chunk and could contain a large amount of
pollucite.
I asked Trotter what he wanted for the property and he said,
"$5,000". I told him I would have to send the samples away and as soon
as I heard from them again, I would see him. Trotter hadn't known what
I was looking for, but suspected something was up.
Shortly after we had signed the lease on the Mesa Grande properties and Mr. Westover had left for the East, Mr. Nevel! came down with
a bad case of measles. I mean "down", when he wasn't walking around
delirious. When he became wellenough to travel, I drove up to Trotter's
mine to show him the property. It had rained considerably a day or two
before and, on our way to Pala, we met Trotter who was repairing the
road, r introduced Neve II to him and told Trotter I was taking Mr. Neve II
up to his mine to look it over.
All at once he became very angry, telling us he didn't want us or
anyone else around his mine. I said, "Doc, you're making a mistake.
I've known you for a long time and I know you don't mean that." Trotter
said, "All right. Go ahead. But my old price is off. I want $10,000 for it
now!"
When Nevell and 1 arrived at the mine, I could see that the recent
rains had caved in the banks, or sides, of the cut and washed out the
floor. Search as l would, I couldn't fine another piece of pollucite; nor
could Nevel! locate anything like the piece I found."

Based on Paul Neve l's birthdate, the timing of the first Nevel trip
seems to be later than recalled by Rynerson (
Anonymous
( 1927) may have been refening to this
"Mr. and Mrs. W. D.
are touring the country
auto. Last
heard from they were in San Diego, Calif.
doubt, Mr.
who is a mineral dealer, is taking advantage of all opportunities to visit and examine interesting mineral localities along
the way. We extend to Mr. and Mrs. Nevel our best wishes for an
interesting and prosperous trip and trust they may come back

'loaded down' with choice minerals." Dick Nevel made four
A.'-''""'''""'· the last
in 1931 or 1932

were
combine memories of two visits
about the
his letter
"I have just taken out what am vain enough to think the largest
of pure columbite yet found in Maine. It is very
brilliant
specimen 5x2 3/ 4 x7" and free from all other mineral. The weight is
around 10 lbs.
Close to this was a
showing pitchblende in two small
places. The matrix is 4x4 and the dia. of the pitchblende spots is 5116".
Would you care to see either specimen?
think the columbite worth $8.00 and the pitchblende $3.00."

Palache wrote: "The
is no longer
or urammte. is undoubtedly
to the substance known as gummite which is somewhat indefinite alteration
of pitchblende." Additional comments in this letter
included the identification ofNewry strengite and the second occurrence of the species stewartite.
the opportunity to
find
specimens, gems, and rare minerals, Nevel's job was
to find pollucite. Nevel did find some, but he refened to it only
indirectly (June 27, 1927): "I have what I think to be a very fine
amblygonite crystal on matrix. It is very decidedly the
form with the point modified. It was projecting int<;> a deposit of
,_,~··~~.-~. I think it should be worth $10.00. It stands out on the
matrix prominently and well defined. Distance across base 2 ".
Matrix about 3x6"." The conespondence between Nevel and
011:cnoH~nc1e

Dick Nevel (left) and Paul Ottignon ( 1880-1927) (right, half-brother to
Nevel), circa 1925. Nevel shown here looking for promising ledges on
recently cleared land. Nevel would frequently use binoculars to verify
his suspicions before he would actually inspect the most promising of
outcrops (courtesy of Paul Nevel).
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Palache is closely spaced and the dates of many mineral finds are
almost pinpointed. The dates of the writing and answering of the
letters is sometimes on a one day return basis and a few letters
seem to have been answered the same day that they were mailed
indicating an exceptionally fast postal transit, probably by train.
One of the major finds made by Nevel was eosphorite
1927):
"Do you think you could spare the time to come down here? From
the mine where there was so much manganese we took out several
specimens of what I am convinced are the finest representatives of that
mineral found. If it is eosphorite, perhaps the specimen Dr. Wigglesworth has is some better than the best one of these; if not eosphorite I
feel sure nothing has been found to even approach them.
1
3
The crystals are small, /s to
long by /32" dia. Most are terminated. Color, brown. Smaller xis. transparent. Larger ones highly translucent. Terminations not like eosphorites of Buckfield.
I made you a price on these phosphates, about $350.00 I think.
Considering the rarity and quality of these four specimens which are of
quite different appearance I feel very reluctant about Jetting them go for
less than $450.00. I would rather keep them a while and offer them on
the open market than take less at present.
are fragile and I dislike to
mail them if you care to come down and have the time."

On receiving an affirmative reply from
of his
1,

Nevel told more

"I am glad you will be able to spend part of two days here as it will
require one day to visit the mine.
We have torn around considerably since you last saw the place
and I doubt it will look natural. You have not seen the
where the
phosphates came from .... I have a number of other specimens for you to
see. Have been saving these with the hope you would be able to see them
here. The finest tourmaline matrix of all was found this Spring. There
are several other phosphates also but in no way an approach to those I
mentioned. have a remarkable geological specimen that vividly illustrates the theory of re-placement [sic]."

Nevel
wrote: "You suggested that you
thought the ribbed
were once rhodochrosite. A
specimen of this black material recently found showed small
fragments of fresh rhodochrosite of
to Palache's visit and
Nevel wrote
1927): "Before we worked out the area that contained the gum
drops we found a few specimens that were so much better than
those charged you $10.00 for that I am sending
mail one of
them to offset the charge .... We
to work out the vein at
by Nov. 1st."
On his
Palache obtained a number of unknowns from
some identifications. On
exp12tm1ea: "Dr. Larsen returned this ... ~.. .,,,.,_....,
man
a few days ago, from a
to
ratory has been shorthanded." News came
from Palache:
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Plumbago Mountain, Rumford-Newry (Nevel Quarry, left.)

"The lot of six specimens could not be definitely identified with
anything that we have. It seems to be nearest to the mineral roscherite
described from Hagendorf in Silesia, which is a Mn, Ca, Fe, Al, phosThis determination was by optical methods. There is enough of
the material, by using most of the specimen, for an analysis. They are
worth $10.00 to me for this purpose.
The so-called gum-drop mineral, the one which forms they [sic]
white spheroids and looks like chalcedony, is apparently the mineral francolite, which is an apatite with a small amount of carbonate
combined with it. This mineral appears also in coarser fibers and in
rosette-like aggregates in other specimens. Most of the white phosphate
I feel sure is francolite. It certainly does not seem to be fairfieldite by its
optical properties."

Nevel
"There will be no charge on the lot of six specimens you offered
$10.00 for as r th ink the information worth more than that.
Of the specimens taken for identification am now much more interested in the determination of the "gum drops" since we found infinitely better specimens before we worked that area out and I am mailing
a small box for analysis if you wish more material. It did not occur to me
that they were apatite because after placing one specimen in hydrochloric acid they remained unchanged."
lS

on the search for caesium
who is now in the employ of
the General Electric Co. has been
the
ledge on a
the summer and has taken out a good many
,,_,~·-·~--- .. ~ from new localities."
With the imminent threat of the arrival of the end of the
season, Nevel
tried to make
on his protimetable to be finished by November lst and uncovered
many

"Do you care to be burdened with more eosphorites?

Hist01y of Maine mining and minerals - Newry
$350.00. I went over them again and marked them as low as I possibly
can and now it stands about $300.00. It is a few dollars over but I would
call it that if you keep them. I do not feel that I should make a further reduction for the several reasons that they are the best I have, that the upper ledge is entirely worked out and they were found at only one little
place at the lower vein and that was also worked out and none showed up
the last two months we operated. Also, when I am not actually engaged
for the company, handling specimens is my source ofliving. I would not
be surprised if Newry was not mined next year because they wound up
early this Fall and their machinery at Buckfield is to be moved out on the
first snow."

Newry mining crew's cabin, occupied 1926-1929 and 1935-1938, photo
circa 1935 (left to right: Grayson Campbell, Paul Nevel, Dot Campbell,
unidentified miners, possibly George Crooker fourth from left) (photo
courtesy Paul Nevel).

We have worked out the main ledge deposit so there will be no
more from there. After you were here we took out a bunch of porous material that contained one very good crystalised [sic] specimen that I consider well worth $40.00. The mass also yielded a number of small
specimens showing a number of crystals down to only several but all are
well defined and in most cases all are terminated and stand out free from
matrix. All are clean.
We found nothing down where the big cavity came from but a few
specimens of cleavelandite showing several Xis. each in small (tiny)
cavities which I do not think you would be interested in after seeing
those from the upper ledge. I should state that among those from the upper ledge there were two or three beautiful spherical tufts of eosphorite
Xis. It is very evident that these spheres would have been perfect had it
not been for the matrix on which they were attached. Another specimen
shows very small but exquisite golden yellow, transparent, brilliant
crystals on small white qtz. Xis. There was nothing from Bennett ledge
to compare with this specimen for delicate beauty."
The rest of the letter dealt with rose quartz crystals and is reproduced in that section (seep. 172).
Nevel wrote (October 31, 1927): "We are winding up at
Newry today... I shall be much interested to know what the gum
drops really are and I am glad they are being analyzed. I have one
specimen showing these and eosphorites together so I think they
must be phosphates all right. They were all taken out in the same
area."
Palache and Wigglesworth were Nevel's steady customers
and probably accounted for the greatest dollar volume of his
business. Some orders from Palache approached $500.00 which
was probably equivalent to a half year's pay for a store clerk at
the time. On November 18, 1927, Nevel wrote to Palache:
"I have priced all of the eosphorites at a much lower rate than the
other lot as you will see but when I totaled them up they came to

Many letters flowed between Nevel and Palache in the
early winter concerning minor and major identifications. The
identification of the "gum drops" as herderite was fully confirmed and pseudomorphs of a manganese oxide after, probably,
siderite, were announced. Nevel sent Palache a number of specimens he was hoping would prove to be fairfieldite. This species
had been found at several Maine localities previously, but in very
small amounts.
Palache apparently wrote about the large eosphorite find
and Nevel responded (November 23, 1927): "From your point of
view your request is reasonable but I wonder if we can not compromise somewhat by my sending you ten of the better eosphorite in cleavelandite? This will leave me a few to offer elsewhere.
IfI did not have something sensational once in a while to sell, the
few remaining collectors who once knew me would soon forget
about me entirely. Something of this sort now and then will help
to keep n:1Y name out of oblivion."
A report came to Nevel fromPalache (November 23, 1927)
concerning some unknowns:
"The two largest specimens for which there was one label, are the
r.1ost interesting. You will recall marking with an ink spot a coarse white
mineral prominent in one specimen and almost missing in the other?
This mineral was identified by optical tests as beryllonite and of course
you know, as well as I, that this is the first time that it has been found in
this place or anywhere else except on the hillside at Stoneham. In the
smaller specimen, most of the specimen has decayed and left cavities
bounded by layers of the radiated white mineral. In one or two crystals
that were half decayed, we found thims [sic] mineral in "gumdrop" form
intimately intermixed with the beryllonite substance. This makes us feel
that the "gumdrop" mineral is probably herderite since that is a natural
product of the alteration of a beryllium phosphate. This is the mineral
that is being analyzed. The optical test made it equally likely that it was
francolite or herderite but this association seems to indicate the latter. ...
I trust you will have no objection to my announcing the discovery in the
American Mineralogist."
Nevel (November 30, 1927) generously offered the following: "I
thank you very much for the determination of the minerals. I
think I ought to let you have the beryllonite for this work if it is
enough for the trouble." Later, Nevel (December 7, 1927) tried
to seize an opportunity: "I have no objections to an article in the
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"Mineralogist" on the beryllonite discovery but I would be very
glad if you would mention the high colored tourmaline matrix
specimens from Newry as a result of my operations there if this
seems consistent with your subject for I want to advertise them in
a later number and the second reference to them will likely be
more impressive." The tourmaline was not featured, however, as
the report dealt with the scientific aspects of beryllonite,
hydroxyl-herderite, and eosphorite (Palache and Shannon,
1928). Nevel was given conspicuous credit for these finds, however.
Gem tourmaline was rarely found in the early days at Newry and it must have been a surprise when Nevel (December 15,
1927) offered:
"I have now gotten ready the largest and best of the gems from
Newry- four tourmalines of various shades and one pale bluish caesium
beryl. The latter is the first gem cut from this material from Newry. We
found a number of these crystals or broken pieces of same but all were
opaque. I had hoped to get a ten carat gem but when the flaws were
ground out it reduced it to about 4 carats.
The four tourmalines were found in little cavities in the same area
that produced the eosphorite. the only pockets formed in the entire
1
ledge. The largest is of 15 /2 carats weight and much the largest ever
found at Newry that I know anything about. Mr. Merrill told me the larg1
est gem he ever saw from there was a pink stone that weighed 1 /4 carats. This was a fragment broken out from the pink center of one of those
big "watermelon" crystals that they found 25 years ago but no pocket
material was taken out. The several tiny cavities I found this Summer
were at the opposite end of the vein from where they worked years ago.
The largest cavity was 4" across.
The gems consist of one sapphire blue, one dark blue-green, one
1
fine pink and the large green s'tone of 15 /2 carats besides the cut beryl. I
consider the large one worth $8.50 per carat in view of its brilliancy and
exceptional size from that locality. The pink one at $10.00. It weighs
about 1 carat and is fine color. I have a large piece of pink I intend to cut
but there will be flaws in it."

Nevel quarry (above) and Dunton quarry (below) Newry, 1974.
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Several days later an important letter was written by
Palache (December 23, 1927). The first part of the letter dealt
with the gems and was merely business:
"Regarding the gems, I took them in for Dr. Wigglesworth's to see
and he kept the beryl, the pink tourmaline, and the indicolite and will
pay you for them when he makes payment for the minerals which you
recently sent him. The blue tourmaline at $7[,] I will certainly keep ...
The large green gem is priced at much too high a rate for either Dr. Wigglesworth or myself to consider it. Inasmuch as the gem is badly flawed
and the color is not really fine, it seems to me that a price of more than $5
a carat is excessive for it. That price I would be willing to pay."

With the price negotiations out of the way Palache revealed that
he had spoken with Dr. Wigglesworth and had seen the Newry
minerals sent to him. Palache felt that he and Wigglesworth
shouldn't have to compete with one another and that Nevel
should have felt some obligation in offering him all of the beryllonite available as it was he who had identified it as well as having all of the rose quartz crystals specimens offered to him.

MINING IN 1928
Nevel replied (January 12, 1928), during a trip to Gulfport,
Florida that he felt he had not tried to deceive either party or to
put them in competition with each other, but did indicate that he
felt caught up in the mutual desire of the two curators to receive
the first and best specimens. Nevel had made promises to each
which had generated the conflict and he had tried to resolve his
commitments in a fair way. He then offered to take back the rose
quartz crystals for a refund if Palache thought them too expensive. Nevel clearly thought he had acted properly and felt that the
revelation was a breach of confidence by Wigglesworth, even
though he was trying to promise the same thing to two people.
Nevel wrote to Wigglesworth on the same day trying to clarify
his position and suggested that the two curator's insistence on being the "first" was what had gotten him in the trouble. Palache
(January 16, 1928) further responded that Nevel's position was
unsatisfactory and his answer was insufficient. By the end of the
month Palache (January 31, 1928) wrote: "In the future, if you
have specimens of New England minerals for sale the simplest
way will be for you to send them to me and I will divide them between this museum and Dr. Wigglesworth. He is entirely in sympathy with this plan and approves of my writing to you to this
effect." Nevel wrote in numerous letters to Palache in April,
1928 that specimens had been purchased and picked out with
him in mind and many specimens were sent to Harvard, most of
which were purchased including a lot of 54 beryllonite specimens which were all that were left. From this point on Nevel's
pricing seemed to be more attractive than before. Palache (May
18, 1928) reported several identifications performed by Harry
Berman that were requested by Nevel, the most interesting of
which was a tentative identification of reddingite.

Hist01y of Maine mining and minerals - Newry
Pollucite is frequently found in granular aggregates and often resembles "bull" quartz. In the renewed relationship with
Palache and Harvard, Nevel sold a number of specimens which
seemed to be conciliatory offerings.
Nevel wrote about a new find (May 23, 1928): "I suppose I
have the only pollucite gem in existence. For many years I have
been saving up small pieces of fairly clear pollucite for the purpose of having it cut. The best pieces found at Buckfield always
showed small white spots and not til last summer at Newry did I
obtain a fragment free from these opaque spots or seeds as they
appear to look like. The stone is round cut and weighs a little
strong carat I should say. It is flawless and perfect and fairly brilliant considering the haze that pollucite always has tho it is less
hazy than rose qtz. The stone was cut on Saturday. Would you
care to see it? I think $7 .50 very reasonable considering the difficulty I have had in procuring a piece clear enough to cut that was
large enough to make a decent display stone." Palache (May 18,
1928) inquired about a possible field trip to Newry and Nevel
(May 23, 1928) told of the current state of mining:" ... there will
be none of the phosphates to see at the mine or the rose qtz. etc. as
that area has been worked out but but [sic] I am sure Mr. Holden
will be interested in the place and the extreme south end (all that
is left of the ledge) is now being removed and the various lythia
[sic] minerals found there will be interesting to see. Quite a bit of
colorful tourmalines are now and then met with but so far unfit
for specimens."
The late summer correspondence marked the beginning of
new trouble between Palache and Nevel. While Nevel was trying
to deal as though there was no problem between them, he made
several blunders which would not have been as consequential
had the previous difficulties not taken place. Palache (July 18,
1928) accepted an offer of the 15 carat blue tourmaline gem plus
a nodule of uncut blue tourmaline for $80 along with several
other specimens individually priced. Nevel (July 23, 1928)
wrote: "I do not remember ofbacking out from a trade before but
I want to ask your permission to back away from a part of our recent one and that is the big cut stone." Nevel explained that he
wasn't thinking clearly and felt that the gem nodule to be included free, for the price of just the stone, was of more value than
he had originally thought and later (July 24, 1928) wrote that he
would rather lose the entire sale than accept the loss in money it
represented. He offered to substitute an inferior nodule in compensation. Once burned by what Palache must have felt were
"crafty" dealings, the reply (July 23, 1928) was:
"In the first place you told me positively that the cut stone was the
largest stone from the Newry locality. That consideration made a distinct part of its value. You now state that the other crystal would cut a 22
carat flawless stone. I do not see how these two statements agree in any
respect. Under the circumstances I am going to ask you to carry out your
undertaking as to the cut stone and send me both the crystal which I
picked out and which you put in at$ I 0, and the one which you propose
substituting for it. I wil I have to judge for myself whether the substitute

will serve the same purpose and if it does not, I cannot feel that there is
any justification for your withdrawing from your offer."

Nevel thanked Palache (August 18, 1928) and wrote: "I appreciate your sending back the crystal. You could legally have held me
to the original trade .... We are working near the place where the
blue massive mica came from. Thus far nothing but spodumene
has been seen. I think we shall soon leave it and go down in the
woods where we are more sure of what we are after." Palache
(August 27, 1928) responded: "Although I returned the tourmaline which you wanted, I did it much against my conviction of
what was right for the replacement piece is much too dark to be
effective in the case."
Nevel (September 15, 1928) wrote: "Last year I purchased
from Mr. Merrill one of those Auburn topazes that Mr. Town[ e]
found many years ago. It was not a good crystal specimen, one
side covered with kaolin and some of the faces more or less broken but it showed a tint of blue and appeared to be much the
clearest piece in the lot. Last week I took a notion to have it cut[.]
the bill for which nearly staggered me but when it arrived I felt I
had a real gem. There is no question about it's being the record topaz for New England and if any other locality has produced a
more pleasing stone I would certainly like to see it. Will it be
agreeable if I mail it on approval? If you do not care for it I am
sure you will never regret having seen it. It is a treasure for
Maine. I consider it worth $7.50 a carat." The weight of the stone
was 43.74 carats (Nevel, September 24, 1928). Palache (October
9, 1928) countered with an offer of just under $5 per carat and
queried: "I cannot refrain from asking you as to the absolute certainty that this gem came from Auburn. The crystals which I saw
that came from there were all so small that it is hard to believe
that such superb gem material should have come out of that
quarry."
Nevel revealed his costs and assured Palache that the locality was correct (October ~11, 1928):
"In reply to yours of the 9th.; while I would have a very good use
for the money at the present time I can not consider your offer of
$200.00 for the topaz. If it were from Texas I would be glad to be rid of it
for the cost of cutting. I kept it a long time before I felt like taking the
chance of loosing $20.00 on having it cut for by the looks of the surface
of the crystal I could not be sure there were no flaws in it. Also, I thought
the bluish tint would be very pale in the finished stone. When it returned
from Mr. Espositor [of Espositor & Yarni, lapidaries of New York City]
I was amazed to see such a deep shade of blue and a perfect stone. I was
also amazed at the price of S45.00 for cutting and would not believe the
stone weighed that much til I took it down to Mr. Merrill's to be
weighed. Once in a great while some unusual or beautiful thing turns up
in Maine and elsewhere. I recognize this topaz as the best ever found in
this state and the best blue gem since the big beryl of Stoneham was cut.
At first I refused to price it at less than$ I 0.00 a carat but this rate made a
high price for the stone. I would not cut it lower than $7.50. If you have a
doubt as to its identity oflocation I can only say that the last time I was at
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Mr. Merrill's (Sunday) I asked him in particular about it. He told me he
obtained it with several others from Mr. Town[ e]. I got the largest of the
lot from him that day to compare for color if you should want it. I have it
here. It is partly covered with caolin [sic] and a rough looking thing as
was the one I had the gem cut from but the color is just about the same as
the piece I sent to Espositor. The XI. I have here is several times as large
but only one end clear but this clear section is flawed. It would perhaps
cut a three carat stone free from flaws.
I offered Mr. Merrill $10.00 for it. I will tum this with several
other good specimens over to you at cost price which will bring the topaz down to $300.00."

In a series of letters between Nevel and Palache, communications became crossed as to exactly what was included in a very
complex deal and were so confounded as to negotiations that further correspondence between the two lapsed. The topaz now resides at the Smithsonian Institution.

ROSE QUARTZ CRYSTALS - FIRST AND SECOND
LOCATIONS IN THE WORLD
Palache and Shannon ( 1928) did not mention finding any
rose quartz crystals from Newry, but Fraser (1930) did, and the
timing is significant. In a search to discover the original printed
reference to rose quartz crystals, it was found that Fraser ( 1930)
is the earliest printed authentic report in the world. However, on
October 20, 1927, Dick Nevel had informed Charles Pal ache by
letter.
"Now, I would like to mention crystalised rose quartz. I once sold
to Dr. Wigglesworth a specimen of this that came from Mt. Mica and
this from Newry is to my knowledge the second occurrence from Maine
at least. They are small crystals and in most cases attached to the prisms
of larger quartz Xis, in blotches. The marginal crystals are larger and
make a wall around the small central ones. The color is true rose and one
glance leaves no grounds for an objection .... There are several specimens and they came from near the porous mass that contained the
eosphorites. In fact I think there are phosphates on the rose qzt [sic].
Some orange colored spheres about 1I16" diameter. I think the lot of rose
qtz. worth about $125.00. They are very fine. The spec. at the Boston
Scty. Nat'!. History is no comparison to them. I got $38.00 for that one."

The rarity of rose quartz crystals even at the original find is
evident from the Palache-Nevel correspondence. Palache (October 22, 1927) wrote skeptically: "With regard to the crystallized
rose quartz, I am in much doubt. I will be glad to examine them
and if you want to make one shipment, including the large
eosphorite for Dr. Wigglesworth, I will submit to him but I do not
promise to pay the price you suggest until I have seen the specimens."
The specimens were shipped to Palache on November 18,
1927. Nevel (January 12, 1928) wrote: "This rose qtz. came from
the same area at the upper ledge [Dunton quarry] that produced
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the eosphorites and is likewise exhausted." It was indicated that
the Mount Mica discovery was made "several years ago."
According to Marble ( 1950), George Howe discovered the
first rose quartz crystals [at Mt. Mica?] "at a time when the books
denied their existence." Herbert Haven (Morrill, 1966), noted
mineral collector and owner of a candy company in Portland, recorded in his diary that he found rose quartz crystals on the Newry dump on June 26, 1932. Starbird (1934) mentioned some rose
quartz crystal specimens. Dake et al. ( 1938) stated that rose
quartz crystal specimens from Paris and Newry, Maine were in
the collection of the Boston Society of Natural History at that
time. Hess et al. (1943) said of Newry: "Some crystallized rose
quartz is still found." (An erroneous tradition in Maine suggests
that rose quartz crystals were originally found at Red Hill in
Rumford. Morrill ( 1955) stated that the quarry was opened in
1946, however. Hurlbut ( 1950) said of a Red Hill eosphorite: "in
cavities in feldspar associated with amethystine quartz." It is
clear that the Red Hill tradition is incorrect, although some good
crystals have been found there.) As late as July 11, 1945, Ed
Henderson of the Smithsonian Institution wrote to Cornelius
Hurlbut, Jr.: "Have never seen a rose quartz crystal and fear that
few exist, if there are any."
The much more prolific rose quartz crystal deposit on the
top of Plumbago Mountain was opened by George Crooker of
Andover in 1942 (George Crooker, personal communication,
1989).

THE NEWRY MINES AFTER 1928
After the mining for pollucite by Nevel and his crew, Newry became famous for mineral specimens and dump picking.

Dunton quarry, Newry, circa 1955 (courtesy Ben Shaub).
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Dunton quarry, Newry, 1945-1950; Arthur Montgomery, bottom left; Schortmann brothers, Connecticut mineral dealers in white caps
(courtesy Ben Shaub).

Outstanding mineral specimens were everywhere. As late as
1972, it was possible to guarantee the finding of
different
mineral species in a day's collecting by a knowledgeable collector. Many rare-mineral collectors would keep rnnning totals of
their day's activities to see if they had reached this mark. The
Dunton quany was located in an unusual pegmatite with many
rare minerals in considerable abundance. Despite the pegmatite's
small size, roughly 65 x 30 x 15 meters, it consisted of a very
high percentage of cleavelandite (-25% ).
researchers investigated the mineralogy and geology: Wade (1909); Bastin
( 191
Palache and Shannon
Fraser ( 1930); Starbird
(
Shaub (
Hess et al. (
Cameron et al. (1954 );
Shainin and
(1955); Dunn (1975); McCrillis ( 1975);
Dunn and Gaines (1978);
(1967, 1975a, 1975b, 1976,
1977a, 1977b, 1977c, 1
1
198la, 198lb,
1
1985,
1
tion to a host of field
oriented articles which did not report
new information and some research articles which used
specimens among their analytical materials.
Mineral records that the Dunton quany has held include:
world's
elbaites (frozen in
second known world

locality each for beryllonite, earlshannonite, stewartite, roscherite, moraesite, and uralolite; first printed record of rose quartz
crystals; world's largest crandallite crystals; world's largest
eosphorite crystals; co-type locality for perhamite and mangangordonite; and first botryoidal hydroxyl-herderite. The Dunton
quany was probably never the world's most productive pollucite
mine as that distinction was held by the General Electric quarry
in Buckfield before 1926. The Dunton quarry might still qualify
as the world's most diverse mineral species locality: number of
species I volume of rock mined. (Nearby quanies in Newry have
held additional records including: world's largest fairfieldite
crystal clusters; world's best montebrasite crystals; type locality
for gainesite; second best triphylite crystal locality - all at the
Nevel quany; while the Bell Pit is recognized as the co-type locality forperhamite; and perhaps the second world occunence of
switzerite/metaswitzerite, and has produced what may be one of
North America's largest euhedral columbite crystals.)
Nevel's inactivity at
has appeared to many collectors as a "dropping out" of the mineral world. Nevel was, however, active in many pursuits. For example it is well known that
Nevel mined at Mount Rubellite at Hebron, Maine in 1934. Dick
and Paul Nevel traveled to Europe in July and August, 1933 for
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" ... I desire to discharge an obligation of long standing ... , thereby
restoring a clear conscience.
To briefly explain; In 1928 we opened a cavity that produced the
best gem crystal found at Newry. It came out in two pieces and I sent the
best half to you at$ I 0. I then realized the actual value of the specimen
exceeded that figure and it was then I did an unbusinesslike thing. I
asked that you send it back (which you graciously did) and I would substitute the other (inferior) half at the price instead.
In these years I have not disposed of the crystal as I began to feel it
was not mine to sell. You had purchased it outrightly at my own figure.
A hunk ofrock is nothing to peace of mind. I now herewith return this
crystal.
The other incident, to have been avoided, called for more diplomacy than I possessed. I had been enjoined by two parties to save each
the best specimens, a most embarrassing situation .... My concience
[sic] is quite free now. Do not interpret the foregoing as a trade overture."

Nevel did not mention the topaz price confusion. In his
mind it did not call for an for apology as did the tourmaline matter. Palache (November 16, 1936) acknowledged the apology
and wrote:
"I have received the gem crystal and will substitute it in our case
for the one which we had, which is not as a matter of fact far inferior."

Paul Nevel (left), Dick Nevel (right), 1933 passport photo
(courtesy Paul Nevel).

the purpose ofbuying minerals for resale. They traveled through
France, Switzerland, Italy, Germany, and the United Kingdom.
In 1936, there was a very successful buying trip to acquire amethyst from Vera Cruz, Mexico (Paul Nevel, personal communication, 1997). There was also a buying trip to Brazil. The trips to
California and the West, already mentioned, were routed through
Arizona for petrified wood, Colorado for gold and pyrite, etc.

MINING IN 1936
Activity at Newry languished from 1930 to 1935. In 1936,
Shaub ( 1940) visited the Newry pegmatites as the guest of Dick
Nevel and investigated the zonation of the Dunton quarry and
recognized features which Fraser ( 1930) did not address. Nevel
returned to the Dunton quarry in 193 5 to rework the dump for
various minerals.
The break in communications between Nevel and Palache
lasted for six to seven years, almost matching the hiatus in mining at Newry. Nevel's return to Newry mining permitted the reopening of correspondence, and Nevel (November 8, 1936)
began with an apology:
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Stuart Martin (left) and Benjamin Shaub (right) at the rose quartz
crystal locality ( ~ 195 8) (photo courtesy Ben Shaub).
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Later Nevel (May 12, 1938) wrote to W. E. Richmond,
Palache's assistant, about some specimens he was sending:
" ... you will see ... two, red tipped crystals of small size. We found
these two crystals in a miniature cavity at Newry in the spring before we
exhausted the vein in the fall, 1929, and as these were superior to anything found in the foregoing years for small crystals, I had not tried to
dispose of them. I think you will find the terminal ends to equal any of
the fiery reds from Brazil. ... There is absolutely no more pegmatite left
at Newry (the old gem mine, so called) and with this in view it would
seem as if$9, forthe two crystals would not be excessive, they being the
only ones of this type found there."

Tragic news was published soon thereafter:
"Newry Miner Killed by Blast.
Killed by the force of the premature explosion of dynamite which
he was preparing to blast a rock, Wallace Dickson [sic] Nevel, 51 of Andover, Maine, was found dead by his son Paul, Wednesday forenoon,
Sept. 7, 1938, in North Newry where Mr. Nevel had leased and was operating a feldspar mine. He was also the proprietor of the Stone House
on the South Paris road. In this shop he sold specimens and cut gems
principally from Maine." (Anonymous, 1938)

On October 7, 1938, Howard Irish wrote to Harry Berman:
"I suppose you know of Mr. Nevil's [sic] death in an explosion at
Newry. There were some fine things from Newry that I think you
should have at Harvard and at the museum at Boston. The Norway National Bank is the executor appointed by the will..." In a
taped interview (1958) made by Benjamin Shaub, Charlie Marble stated that the blast was a dynamite charge that failed to detonate and exploded when being examined by Nevel. The blast was
part of some road work being done below Nevel's new quarry.
The United Feldspar Company worked the Nevel quarry during
the period from 1939 through 1945.

Nevel quarry, Newry, 1965.

Feldspar Company's operations, the Bell pit was opened. The
largest of the United Feldspar Company's mines, the Nevel, became known as the "false" mine as many novices stopped to collect there not knowing that the Dunton quarry was another five
minute walk through the woods. As the Nevel quarry produced
very little tourmaline, these collectors felt that they had somehow been tricked into wasting their time at the wrong mine.
The Nevel quarry was worked by the Whitehall Mineral
Company from 1948 to 1949 and produced:
" ... feldspar, spodumene, beryl, amblygonite [=montebrasite ], colum bite, and scrap mica .... From 1953 to 1956 Whitehall reopened the
mine and recovered the same minerals plus triphylite. During the same
period ( 1949-1954 ), The Beryllium Corp. worked the Scotty mine for
beryl and byproduct scrap mica. In the J 940's and 1950's several prospect pits for beryl, spodumene, and mica were also opened on Plumbago
Mountain ... In 1962 Bell Minerals Co. opened a new pit (the Abbott

NEW MINES AT NEWRY
Cameron et al. ( 19 54) summarized the subsequent mining
activity:
"In 1935 Nevel reworked the [Dunton quarry] dumps for amblygonite, spodumene, and plagioclase and in 1936, he opened the lower
workings [variously called the Nevel quarry and twin tunnels quarry].
These were operated continuously when weather permitted until 1945
by the United Feldspar and Minerals Company, West Paris."

In 193 8, Nevel wrote to Richmond, asking about the identity of a
garnet-al bite mixture from the "new prospect" at Newry. Shainin
and Dellwig ( 1955) suggested that the United Feldspar company
began its work at the Nevel quarry "about 1940" and this is consistent with Palache et al. ( 1943). It is certain that United Feldspar took over after Neve l's death. During the time of the United

Bell Pit, Newry, 1974.
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mine) for feldspar below the Twin Tunnel mine and in 1964 reopened
for a short time a smal 1previously unnamed prospect pit [now cal led the
Bell pit] south of the Twin Tunnel mine. Considerable spodumene and
tantalite [=columbite] were also encountered in the new operation,
called the Bell Minerals mine.
During the entire history of the mines, commercial production is
estimated to have totaled 4,000 tons of feldspar, 250 tons of beryl
(mostly from the Scotty mine), 250 tons spodumene, 50 tons of scrap
mica, 10 tons of amblygonite [sic], 3 tons of pollucite, and less than a ton
each of columbite-tantalite, tourmaline, and triphylite. These minerals
were valued at about $250,000 .... The amount of mineral specimens
and gems (including especially rose quartz crystals and tourmaline) carried off by mineral collectors cannot be accurately estimated, but they
probably had a total retail sales value of at least $25,000" (Barton and
Goldsmith, 1968).

(The dumps of the Nevel quarry and the Bell Pit are so close to
the Rumford town line that some debris from them has spilled
into that town.)
George Crooker was superintendent of the Beryllium Corporation operations, both at the Scotty quarry and on the top of
Plumbago Mountain. There were five men on the crew of the
Scotty operations, and Mr. Cotton was crew boss for a while, and
was succeeded by Albert Bell. One day at the Scotty, Crooker patrolled the dumps before a particularly powerful blast to make
sure that they were clear and found Peter Zodac (editor and
founder of Rocks and Minerals magazine) intently collecting.
He advised Zodac that a dynamite blast was set to go off and that
he should move away to safety, and said: "Good thing I looked;
you'd be buried." Zodac insisted that the blast was of no concern
or danger considering the distance from the working face.
George indicated, more strongly this time, that rocks the size of
pianos might be passing by soon but Zodac still felt that all was
well. Crooker, usually a gentle man, told Zodac to "Get the Hell
out!" - "We weren't go in' to blow him up if we couldn't help it."

George Crooker, circa 1959 (courtesy Betty Moore).
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Scotty quarry, Newry, circa 1955.

Crooker remembered seeing beryls of large size at the
Plumbago Mountain workings: "there were beryl 13-14 inches
across the termination and 5-7 feet tall. We took out six tons in
the first week" (personal communication, 1989).
In 1940 and 1941, some of the world's finest montebrasite
crystals (to 11 x 8.5 x 4 cm) were found at the Nevel quarry
(Palache et al., 1943 ). The material was recognized by Edmund
Bailey and numerous crystals were collected by mine superintendent E. F. Miller and also by F. D. McAllister. Reginald "Reg"
Ross of Andover was also a foreman at Newry in the 1940's and
l 950's. The late Ted Davis of Rumford visited the Nevel quarry
about 1951 during the winter. He and his son crossed on the ice
into the tunnels and uncovered a pocket high up on a bench near
the tunnel ceiling and found a 15 cm montebrasite crystal (Ted
Davis, personal communication, 1973 ). Crooker (personal communication, 1989) remembered seeing several of the pockets
and observed that they contained no gem tourmaline, but sometimes had both montebrasite crystals and lilac apatite. Columbite
was abundant and was found in at least one mass up to 200 lbs.,
and even some very fine uraninite crystals came out of the
quarry. He remembered that the drilling through spodumene, lepidolite, and other minerals was paiiicularly difficult. Once a
carbide drill bit salesman tried to convince the miners to use his
product saying that they would perfo1111 in a superior fashion to
the iron drills which required constant resharpening. Since the
carbide drills were $15 each, only one was provided as an experiment, and it was good for only six inches going straight through
spodumene. George noted: "Ordinarily we'd try to drill between
the spodumene blades and set short charges as the going was so
tough."
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venture, since the Whitehall Company may withdraw and thus leave the
mountain quite inaccessible to the necessary heavy equipment.
r might add that Harvard has on at least two other occasions taken
leases on similar properties in Maine and worked them for mineral
specimens and scientific information. The last time was in 1939 and the
other about ten years earlier."

Hurlbut(May2, 1949,

was able to report to Mr. Smith:

"He seemed to feel that a sublease would be a difficult thing for
the University to handle and that he would prefer ... a simple contract.
Under such circumstances the University would agree to reimburse the
company for any expenditures that were incurred in carrying out work at
our direction. It would also agree to pay rental for any equipment that
you supplied .... When I told Cliff [Frondel] that possible arrangements
include 50% of the value of the gem material found, he thought it was
very high."

Whitehall Prospect, Newry, circa 1955 (courtesy Ben Shaub).

HARV ARD UNIVERSITY'S MINING
On April 14, 1949 (HU), Cornelius Hurlbut, Jr., mineralogist at Harvard University wrote to Leslie Smith of the Whitehall
Company:

On June 27, 1949 (HU), Harvard University sent a contract
to the Whitehall Company containing a proposal for prospecting
at Newry. Labor costs were prorated at 150%; dynamite, caps,
drill bits, etc. were rated at 110%, and gasoline, etc. at 100% of
cost. Compressors, drill steel, shovels, hammers, etc. were provided at $25.00 per week. A third party was to appraise any discoveries, 75% would go to Harvard and 25% to the Whitehall
Company. The contract was to expire on October 31, 1949.
Forrest Gonyer worked the Dunton quarry (in addition to
Mount Apatite) during mid-summer, (CliffordFrondel, personal
communication, 1989). On September 2, 1949, Hurlbut rep01ied: "The minerals we obtained were common pegmatite
minerals: feldspar, mica, beryl, spodumene, tourmaline, and

"Last week-end I visited Newry and, although the mountain was
covered with snow, we had an interesting trip.
The thought occurred to me while there that it might be interesting
and profitable to develop Neve l's old gem quarry on the top of the mountain. Does Whitehall have a lease of the whole mountain and, if so,
would it be possible for Harvard to get permission to work the upper
quarry?"

After a telephone conversation with Mr. Smith, Hurlbut
26, 1
wrote a proposal to the University provost:
"This coming summer the department of mineralogy would like
to open up an old gem quarry on top of Newry mountain in Maine for
scientific study of the pegmatite ....
Last week I talked to the manager of their quarrying operations,
and he felt that they could make arrangements to give Harvard a sublease for this summer. If it can be arranged, we would do some of the
work ourselves but employ one or two men. The Whitehall Company
would be wi II ing to place these men on their payrol I and we could reimburse the company rather than be required to bother with insurance, social security, etc. ln return for the sublease we would agree to give the
Whitehall Company a percentage of the value of specimens uncovered
during the operation. This summer seems the ideal time to carry out this

Tapered beryl, Whitehall Prospect, Newry (courtesy Ben Shaub).
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only a few rare ones. Cliff and I agree that the gem or commercial
value of the specimens was zero. For scientific purposes a value
of$50 might be placed on them." On September 12, 1949 (HU),
the Whitehall Company wrote: "You state that the minerals you
obtained at the Newry Gem Mine were of$50.00 value. Accordingly, we will expect your check $12.50 for the 25% due us."
Only a few blasts were shot at the Dunton quarry at this time and
the collecting effort could be best described as desultory (Clifford Frondel, personal communication, 1989). Collectors in the
state who wondered at the collecting operations imagined that
several target minerals were considered by Harvard including
rose quartz crystals. Barton and Goldsmith ( 1968) stated:
"Probably around 1959 the Rose Quartz crystal prospect was developed on the mountain by itinerant and assorted mineral collectors."

tigate the main pegmatite sheet on the surface and by diamond
drilling during 1961-1963 as part of their investigations of New
England beryllium deposits. The U.S. Bureau of Mines report by
Barton and Goldsmith ( 1968) along with commissioned reports
by Bannerman ( 1970) and North American Exploration, Inc.
( 1970) were ultimately used to abandon further plans of development of the beryl deposits based on varying logistical and economic factors: " ... the cost[s] of recovering the beryl by
flotation ... were higher than the value of the beryl present..."
(Barton and Goldsmith, 1968). This appraisal was probably applied to all of the remaining ore minerals present, as well.
Of the Dunton quarry, Barton and Goldsmith ( 1968) announced: "Only about 4,000 tons of pegmatite is indicated as remaining in place .... No core was drilled in this pegmatite owing
to its obvious small size .... In any case the Dunton is so small it is
of scientific or mineral specimen interest only."

PROJECTED BONANZA
BIG TOURMALINE STRIKE
After mining ceased at the Nevel quarry, as well as other
Newry localities, the International Paper Company hired a consulting firm in 1956 to assess the mineral value remaining in the
main pegmatite sheet which contained the Nevel quarry and
other prospects. Wing ( 1957) reported that the pegmatite had
enormous dimensions and that beryl, feldspar, and other minerals visible at the surface represented an extremely rich deposit of
these ores if their proportion was maintained throughout the volume of the pegmatite. A series of subsequent investigations by
Vitro Minerals company (Woo, 1959) were made to quantify the
findings further: "They [Cameron et al., 1954] counted 278 beryl
crystals on a surface exposure 8 ft. square. This gave them a figure of0.15% beryl for the total pegmatite, and by using this figure, the total exposed 540,000 sq. ft. (45,000 tons) ofpegmatite
would yield 72 tons ofberyl. If the entire body is considered, the
area of this tabular pegmatite would be doubled as would the
beryl reserves." (Note the inconsistency of the estimated tonnage vs. the listed surface area. Even a conservative estimate of
depth would yield an enormously larger tonnage than that indicated; i.e. 45,000 tons.) Elsewhere in the report, Woo ( 1959) estimated the following mineral reserves for the main pegmatite
sheet: 1,130,000 tons K-feldspar; 4,837,000 tons Na-feldspar;
4,009,000 tons quartz; 1,630,000 tons muscovite; 6, 720 tons triphylite; 24,526 tons beryl; 18 tons amblygonite [sic]; and 981
tons spodumene! The idea behind the inventorying of the pegmatite was the notion that all of the economically interesting
minerals might be recoverable should a flotation plant be erected
for their separation. The value of such a deposit would conservatively exceed $30,000,000~, at then prevailing prices. A beryl reserve of24,526 tons was inferred at a grade of0.20 % for the total
Main pegmatite or at a grade of 0.30% for the beryl-bearing
zones. These new reserves would have increased tremendously
the beryl reserves for the entire New England states, which according to Cameron et al. (1954) were repo1ied to be 2,371 tons.
Based on Woo's ( 1959) report and the Scotty mine production
figures for beryl, the U.S. Bureau of Mines volunteered to inves-
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In 1966, Dick Robinson found a little tourmaline pocket at
the Dunton quarry and he was given a small prospecting concession by International Paper company so that he might recover the
entire contents of the gem pocket. Frank Perham performed the
blasting.
After the Robinson pocket was found, Newry took on a
new interest. Previously, collectors dug into the dumps in search
of rare minerals and the occasional display specimens that had
been discarded during the old mining eras. Dick Nevel had been
convinced that pockets existed at Newry despite their absence in
the previous mining. He encountered small pockets, but none did
more than tease the imagination. In 1972, the upper ledge displayed a black tar sign on the rocks which said, "W.D. Nevel Andover." The assumption is that Nevel was anticipating finding
gem pockets below the sign. Had he persisted in the ledge deep
enough at this point, he would have found them.
International Paper Company owns a large fraction of the
state of Maine, and it has a multiple land use policy for much of
its property. It does this in order to maintain good public relations
with the state's voters. Generally, leases had been denied to collectors when offers were made concerning the Dunton quarry,
but the Robinson lease was granted so that power equipment
could be used to promptly recover a find made originally by hand
tools. The good will generated by allowing the public the use of
the quarry was more beneficial than allowing a small, potentially
unprofitable mining venture to tie up the land, perhaps for many
years. After all, Newry was a small, "worked out" locality.
After 1966, collectors paid more attention to the ledge and
actively hand-drilled and wedged the pegmatite in the hope that a
pocket would be opened up. In July, 1972, this author talked with
such a prospector who was drilling into the ledge in the hopes
that a bonanza was just below the surface. He indicated that he
was not alone in this pursuit and that the most promising ledge
area was available almost on a "first-come, first-served" basis on
some weekends.
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of the pocket, but there seems to be no end in sight. We have to work
very carefully as we find nests of tourmalines randomly dispersed in the
cleavelandite. We uncovered one tremendous crystal today, green,
1
about 13 inches long, 4- h inches in diameter, semi-transparent to transparent with a basal pinacoid termination. Carefully scraped the albite
away from the crystal and left it in place. Various members of the party
working outside the pocket came in, one at a time, to see this magnificent specimen before we removed it ... We are now about 12 to 13 feet
inside the mountain .... We worked late into the night today. There
seems to be no boundary as yet to the interior of the pocket. Frank was so
tired, he slept on the mountain tonight in the guard's shack. Dale and I
took all the material we mined today, which must have amounted to at
least 200 pounds of tourmaline, down off the mountain and stored it in
my mother's summer house as the bank was closed."

The magnitude of the find was further revealed as the pocket was
emptied (McCrillis, 1975):
Dean McCrillis, Dunton quarry, 1972 (courtesy John S. White).

"In August, 1972, three collectors: Jim Young, George Hartman,
and Dale Sweatt cut themselves in on the bonanza everyone else had
hoped to be the first to find.
After days of hard work, the trio peeled away the rock on the ledge
and exposed a gem tourmaline pocket. Dean McCrillis (grandson of
William McCrillis who wanted to lease the area in 1902), a noted mineral dealer of the area, was contacted for advice about the situation.
Through a series of negotiations, a lease to work the quarry by power
tools was obtained from the International Paper Company effective as
ofOctober 12, 1972"(McCrillis, 1975).

"Monday, October 30, 1972 - ... When Frank arrived this morning, he brought with him a 15 foot board to which he had attached rails
on either side. He also brought his son's red cart and a long length of
rope. He thought this would be a more efficient way for us to get the material out of the pocket. We laid the track from the entrance of the pocket
to the beginning of the second chamber, braced the underneath of the
track with rock and rubble, and now have a crude but very efficient mine
railroad.
There is still a great deal of water seeping into the pocket which is
good in one sense, in that it indicates there is at least one more pocket
area ahead of us, which we are inadvertently draining while we are digging. However, it does make things very uncomfortable, as we are laying or kneeling in water most of the time.

An organization was set up to begin as soon as the lease was official in order to prevent, or at least to minimize, unofficial predation by mineral collectors. Frank Perham, the only man in Maine
with the necessary experience to handle such a mining task, was
hired.
The October mining, in a sense, began from scratch. No
good minerals were evident except for a hole where they had
once been. After ten days of preparations, exploring, and blasting, some gem pockets appeared (McCrillis, 197 5). By the end of
the season's mining, 24 days in all, an enormous wealth of tourmaline gem rough and crystal specimens had been recovered.
McCrillis (1975) recorded in his diary:
"Saturday, October 28, 1972 - Very cold and dismal today with a
light drizzle. Enlarged outside of pocket by hand to give us more room
to work. Found what appears to be the beginning of another pocket, we
can feel large crystals but can't get them out through the hole. By chiseling and prying on the wall, we enlarged the hole enough so that Frank
could get the top part of his torso into the pocket. He brought out some
very fine tourmaline and a great deal of granular and crystalline al bite,
most of it snow white and very pretty. Enlarged the pocket in the afternoon so that two of us can work inside. Hard to tell at this point the size

Entrance to gem pocket, Dunton quarry, Newry
(courtesy John S. White).
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Bob Brown loading bags of gem tourmaline, Dunton quarry, Newry
(courtesy John S. White).

Plumbago Mining Company headquarters ( 1972-1993) second to
fourth floors, Rumford (courtesy John S. White).

We have worked out a system where Frank and I take turns using
the cart. He is now working in the first chamber and I am working in the

The mining at Newry progressed through 1975, but with
diminishing success, although many fine specimens and much
gem material came out. Diamond drilling was done to see ifthere
were any missed pockets, but none was evident. The Plumbago
Mining Company opened an outlet for its tourmaline on the second floor of the Casco Bank building in Rumford. The tourmaline was sent to gem cutters in Idar Oberstein, Bavaria, Germany
who not only faceted the gem stones, but also carved the tourmaline into a wide variety of gem sculptures. The gem discoveries
at
had not ended, however. In 1983, Jim Mann was hired
by International Paper to blast down the overhanging rock for
safety considerations. During the blasting, Jim found a small
pocket in one of the mine pillars which had some remarkable
dark blue tourmaline
up to several centimeters long.
A.C.A. Howe International of
Canada
explored the non-Dunton area for rare-element minerals in 197 5.
Martin's Mineral Store of Rumford obtained a lease on the Newry mine after the
of the Plumbago lease and
the localities on a fee basis in the mid- l 980's. In
Joe Martin
of Rumford
mining at the rose quartz
area, the
Dunton quarry, and the Martin prospect on behalf of the American Tourmaline Fields "-''"''"._.,,..,,

second chamber. When one of us comes to an area of good tourmaline,
that person carefully picks and packs out the better specimens while the
other uses the cart to send out the albite, lepidolite and smaller tourmalines that have to be shoveled away to get at the better material. The rubble is still so rich with good tourmaline that i[t] is now taking two or
three people on the outside of the pocket working all the time to pick out
the smaller tourmalines from the other material. There is so much material to be sorted that at the end of the day we bag anywhere between 15
and 20 bags ofunsorted pocket material to be sorted at some future date.
These bags are used grain bags and weigh anywhere from 150 to 200
pounds when we get them filled.
We are going to have a problem getting off the mountain before
snow flies, but we are doing the best we can with what we have."

Shaub (197 4) reported on the new workings:
"Fortunately, the pockets were surprisingly numerous, approximately 14 in all. These varied in size, with the largest measuring about 7
feet in height, 7 feet in width and 14 feet in length ... The pockets were
relatively near each other. In one instance, three large pockets were
separated by narrow walls of pegmatite. The three pockets and the intervening pegmatite extended for 44 feet. At the end of the operations, the
company had removed approximately 4000 pounds of tourmaline!

1990-1992

The approach to a pocket was marked by the presence of purple
lepidolite mica, with the dark tourmaline becoming bluer. The so-called
"pockets" were hardly open rooms, as a novice might casually visualize; instead, they were nearly filled with finely crushed c leavelandite. A
1

sample examined contained pieces which were smaller than h inch in
length, with most of the entire sampling so fine it could pass through a
1

/4-inch sieve. The material which, originally, must have completely
filled the space as a sort of slush structure had settled leaving an open
space of 6 to 7 inches over the top of the crushed cleavelandite."
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John Boulle of
Texas formed the American Tourmaline Fields
company in 1990 for the purpose
men and gem recovery at the
"u•J~~-· .. ··~ at the Dunton quarry
and was abandoned. A sh01i
area
some excellent clusters of rose quartz
as
well as other
was also abandoned
after several weeks.
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Martin Prospect, Newry, 1992.

Martin Prospect gem pocket; Bob Daigle, 1992.

The area between the Crooker quarry and the Nevel quarry
always posed a puzzle for miners and collectors. Were gem
pockets to be found in the Crooker quarry? Were there additional
en echelon pegmatites just below the surface of Halls Ridge?
The area had been prospected many times, usually by single
small blast holes. The Plumbago Mining company spent some
time prospecting there in the late 1970's, but only poor mineralization signs were apparent.
American Tourmaline Fields felt that the area required additional attention and that prospecting had failed, previously, due
to the insufficient effort of the previous prospectors. In order to
determine whether a significant tourmaline gem pocket-bearing
pegmatite was present, prospecting would have to involve more
than cursory attention. Joseph Martin, of Rumford, worked on
behalf of American Tourmaline Fields.
In the spring of 1991, initial prospecting was begun on th:;
ledge exposed about half way between the Crooker quarry and
the Nevel quarry. The pegmatite at that point had some cleavelandite naturally exposed along with small prisms of indicolite.
Initial blasts in the ledge yielded relatively rusty and black
stained pegmatite with relatively simple mineralogy. More ex-

tensive examination over the field seasons of 1991 and 1992 exposed numerous fine gem pockets containing indicolite crystals
and quartz crystals. One pocket uncovered near the surface contained etched morganite and rhodochrosite crystals. Of the
indicolite-bearing pockets, most were relatively small (generally less than 10 x 10 x 10 cm). Approximately 40 pockets varied
in size from the "small" size up to 3 x 1 x 1 m. Approximately 20
kg of gemmy indicolite facet rough was recovered including one
excellent, flawless terminated indicolite crystal (155+ carats).
Additionally, larger indicolite crystals, to 900 grams, contained
large areas of inky blue gem tourmaline.
The pegmatite was particularly unusual in that lepidolite
was generally absent around the gem pockets and the pockets
showed no transition from the heavily stained pegmatite. The
pegmatite had abrupt contacts of coarse cleavelandite. Of particular interest was the discovery of several brilliant black cassiterite crystals, one of which is certainly New England's finest
known example of this species.
Prospecting is continuing in order to determine the economic feasibility of full-scale mining.
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The Silver Boom
INTRODUCTION
Metal mining in Maine has almost always been on a small
scale. Rarely has there been a metal mine in Maine with a surface
area of greater than ten square meters. Water wells for farms
have similar areas of disturbance. "True" miners would scoff at
the pitiful size of most metal mines in Maine. However, there has
been an interesting local history, and that story is worth reporting
here. Occasional "human interest" stories about the mining era
have appeared in Maine newspapers concerning historical aspects oflocal mining, but they reveal an enormous amount of ignorance and naivete. For example, the century which has
intervened since actual mining ceased has done much to elevate
the worth of these mines in the public's mind. Many mines are
currently believed to have been nearly successful, but for some
unfortunate characterisitic of the ore; some erratic economic
condition in a far away state leading to recession; etc. The Sullivan silver mines are still believed to have been a success and
would be working still had the miners not foolishly undermined
the Taunton Bay estuary resulting in a catastrophic mine flood.
Some regard the mines on their properties either as potential bonanzas waiting for rediscovery or simply as pits in which to
dump brush and other landfill materials.
Maine was a "mining" state before the silver boom began,
but the "mining" concentrated on granite, ice, and lime.
Nonetheless, the presence of an activity that looked like mining
was enough to validate the idea that other Maine commodities
were also minable. Many of Maine's granite quarries were located in towns which also had metal mines. The most noteworthy example was Sullivan which had many silver mines and
granite quarries. The same was true of much of Hancock and
Washington Counties in eastern Maine, but almost the entire
coast of Maine was in close proximity to mines and quarries.

Old Maine postcards, circa 1908-1910 showing at left: ice "mining"
near Gardiner, and above: granite processing near Waldoboro, and
limestone quarrying and lime processing at Rockland.
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THE FIRST MAINE METAL MINES
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Silver and lead mining did not begin as early in Maine as it
did in Massachusetts, Connecticut, and New Jersey. The Lubec
lead mines appear to be the first true metal mines in the state.
Jackson (l 837a) reported on his visit to the Lubec lead mine
(later incorporated in 1851) and illustrated the mine openings
with wood-cuts:
"These veins of lead ore were discovered in 1832, and have been
wrought during the summer months of two years. The northern vein
runs in an E. and W. direction, and dips South 80°. It is mixed with yellow sulphuret ofzinc, and calcareous spar, the whole vein being three
feet wide. In exploring this vein, a drift or gallery was excavated, in a
westerly direction, following the vein in its course. This drift we measured, and found that it extended into the rock, to the distance of 60 feet.
A perpendicular shaft or well was sunk, in the middle of the gallery, to
the depth of 16 feet, and another at the mouth of the mine 12 feet deep ....
Seventy yards south from this mine, is found another vein of galena, contained in a blue limestone, at the junction of that rock with the
green stone trap. The vein is two and a half feet wide, and is contained in
a gangue of quartz and compact felspar, and is known to the miners by
the name of hard vein. It intersects an abrupt precipice of limestone,
which is nearly 100 feet high, and is seen on the face of the cliff. A drift
has been excavated into this rock, following the vein in a westerly direction, to the distance of 155 feet. ...
Three hundred yards south-west from the mine we have just described, occurs another vein of the same kind of ore, which differs from
that only in the color of the blende or sulphuret of zinc, which in this vein
is of a dark brownish black color. The vein is one foot wide, and is contained in limestone, at its junction with the trap rocks. Its direction we
found to be E. and W. and its dip 64° South. A gallery has been cut
through this vein, and carried on towards those we have described
above; but owing to the death of the chief miner, Featherstonhaugh, who
was drowned in the wreck of the Eastport packet Sarah, the work was
discontinued, and has never been resumed."

THE BOOM
With the discovery of the ores at Sullivan by Mr. Messer in
May, 1877, there arose a boom and a controversy. The press felt
the ore discovery reports were either false or exaggerated and
wrote scathing reviews of the mining and prospecting effort. In
order to provide information to the public as well as miners and
investors, the weekly Maine Mining Journal was first issued on
January 2, 1880 by E. M. and W. F. Blanding in Bangor. Generally, the articles were very pro-mining and sooh featured reports
by a "roving mining geologist" W. Frank Stewart. In a personals
column it was reported (January 2, 1880, MMJ):
"Prof. W. F. Stewart. of Virginia City, Nevada, arrived in Maine
in November. He came east to New York to lecture before the Bullion
Club of the Metropolis. He was induced by some of our prominent miners to visit our state. He delivered lectures in the cities of Bangor and
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e
a a Strata of blue slaty limestone.
b b Broken and distorted strata filled with calcareous spar.

c Trap dyke.
d Vein of galena.

e Narrow vein of galena, nipped out at the top.
D Drift.
E Shaft.

Lubec lead mine (from Jackson, 183 7a).

Ellsworth. He has made examinations of many leading mining properties in the State and has prepared elaborate reports on the same. Prof.
Stewart is one of the leading mining experts of the Pacific Slope and it is
fortunate for the mining industry that we have the benefit of his seasonable advice. We are pleased to learn that Prof. Stewart will remain in our
State throughout the winter."

The same issue had an interesting juxtaposition of one-line
quotes, seemingly all Maine related. The following quote in particular catches one's attention: "The total yield of gold and silver
during the first six months of 1879 is estimated at$ 33, 000, 000,
of which$ 15, 000, 000 was in gold, and$ 18, 000, 000 in silver."
As these figures reasonably agree with Burchard's (1885) for
gold and about 1/2 the production of silver for the entire United
States for 1879, one wonders what picture was intended for the
reader.
Frank Stewart received some negative publicity from his
reporting.

Parties who may desire my services as a mining expert, in any portion of North America, can confer
with me by writing to the care of the Mining Record,
No. 61 Broadl•,ray, New York; or to the MAINE MrnlNG JOURNAL, Bangor, Me.
W. F. STEWART, M. E.
Classified advertisement for W. Frank Stewart
13, 1881, MMJ).
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"Quite a large number of persons who pretend to be interested in
Maine mines have expressed surprise at the favorable nature of all of
Prof. Stewart's reports. Upon being asked what grounds they had for believing them all favorable, they could only reply that all they had ever
seen were favorable.
Prof. Stewart has made many unfavorable reports since his sojourn in Maine, but as they are solely the property of the parties who employed him, it is not at all surprising that the public had never heard of
them. We have now on our table two of his recent reports which are of
this character, and with the consent of the owners, shall publish extracts
from them next week" (March 26, 1880, MMJ).

The next issue of the Journal had the mentioned report on the
Saunders mine of North Blue Hill, and after more than a page of
text ended: "That it is a truly mineralized vein of imperfect
quartz, cannot be questioned. That it contains small quantities of
the precious metals, even at the surface, is doubtless true; but for
the exhaustive reasons already advanced in the body of this Report, I cannot conscientiously advise the owners of the property
to risk much capital toward its future development."
The mining fever was confined, at first, to the coastal region, but quickly spread though central Maine as well. Every
farmer and fisherman seemed to be struck with the potential of
riches derived from precious metals which must be present in
any and every quartz vein found on their property:
"Mr. C. J. Hall, of Belfast, has found several veins of copper and
silver on Hard Wood Island, situated at the mouth of Union River Bay ...
The mining fever has broken out in this town. Every person who owns a
farm is asking fabulous prices for it, especially if there is the smallest
prospect of its containing minerals. Some good-looking specimens
have been taken from a farm near the Neck, and I understand there will
be a company formed to further develope its resources.- [Vinalhaven
Cor. Rockland Courier ... The Oldtown correspondent of the Commercial says: Some interest has been aroused by the discovery of goldbearing quartz in the south part of Greenfield, the surface rock assaying
$300 to the ton. It is thought by some experts that a vein of gold quartz
exists in Milford, and runs thence westerly across the Penobscot at Veazie Falls, terminating near the Stillwater River" (February 20, 1880,
MMJ).

A measure of the excitement which would make careful
businessmen turn into incautious gamblers is seen in the announcement: "A crew of men will at once commence a cross-cut
on the Gray farm [Blue Hill] - a portion of the enterprise property
- to discover the whereabouts of the vein or veins which it is
thought must be there" (March 5, 1880, MMJ).
WHAT'S A NEWSPAPER TO DO?
"The rapid progress and recent developments made in the mining
districts of Maine have proven beyond the shadow of a doubt that the
precious metals exist within the limits of the State and in quantities suf-
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ficient to warrant their extraction from the impurities and baser metals
to which they cling.
But a few months ago comparatively a small number of persons
even in the immediate vicinity of the mines already being worked had
any faith in their permanency, considered the whole matter as a scheme
devised by sharpers to fleece all who were 'gullible' enough to be taken
in by their glowing reports, and would lend to the enterprise neither their
sanction or financial aid.
On the other hand, various means were adopted to discourage
prospecting and development, while many actually seemed to consider
it a sacrilege to disturb or attempt to break up the rocky soil where their
forefathers had lived and died. Capitalists too in the cities and larger
towns of the State treated the matter coldly, looked skeptically upon the
men engaged, and berated for lack of wisdom the meager few who had
the audacity to invest. The newspapers, with few exceptions did not give
the subject the attention a growing industry deserved at their hands,
while not a few have attempted to make the whole enterprise and all connected with it a subject for ridicule and contempt. ...
It is the mission of this journal to show, not by any special statements of its own, but through the information which shall appear from
time to time in its columns, that out of this flood of mining companies
which have thrust their stocks upon the market, and from among these
innumerable "bonanzas" which have been discovered, have come
mines of real value, constantly increasing in richness as depth is
reached, which will well repay being worked for the ore obtained, and
promise at no very distant day to rival the mines of the West" (January 2,
1880, MMJ).

Later in the pages of the newspaper's premier issue, the disbelievers and the gullible were ridiculed in an article entitled, "Two
Species of the Genus Yahoo." The article began:
"In all new mining districts, we are sure to encounter two types of
humanity who are severally and collectively, an abomination. The first
of these is the chronic old croaker, who persistently holds to the belief
that the earth is flat, simply because he does not drop into space while
the planet turns over. This type of the Genus Yahoo, vehemently denies
the possible existence of silver mines in this country, simply for the reason that his venerated progenitors failed to detect argentiferous indications, among the pine stumps, half a century ago.
The second type of camp followers, is a credulous fool, and an insufferable blatherskite. This class of individuals holds a vested right in
the true philosopher's stone, and every thing which it touches, instantly
becomes a golden bonanza" (January 2, 1880, MMJ).

The Maine Mining Journal had to combat the disbeliever in its
early numbers and devoted considerable space to ridiculing
Maine mining's ridiculers as well as putting forth positively
toned articles. The old rhetoric has to be very carefully sifted in
order for essential facts to be understood. Inexact reports have to
be translated. For example: "Starting out from the Waukeag
House, we come to the 'Ashley' mine, the first on the Sullivan
vein" (January 2, 1880, MMJ). Compare this with a later entry:
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"Sullivan Silver Mine. This is the oldest mine of the district"
(January 2, 1880, MMJ). Additional opinions were garnered
from the journal or rival newspapers: "It is too early yet to condemn the mining projects of Maine or any other place, simply because many of the California mining schemes were originated by
knaves.- [Boston Traveler" (February 20, 1880, MMJ).
The genus Yahoo or Maine knave may have been at work
concerning the Penobscot Silver mine in Penobscot (March 26,
1880,MMJ):
" ... a property now creating excitement wherever its character is
known .... Experts from the great mines of the West affirm they have
seen nothing like it east of the Rocky mountains. Some of its novel features are the magnitude and symmetrical structure of its ledge and lode,
the walls of its fissure and its gossan and surface crystals. But no description can do it justice. It must be seen to be appreciated, and an invitation is hereby respectfully extended to geologists and scientists
generally, and also to teachers in mining colleges, and the superintendents of mines to inspect one ofnature's most perfect formations. All the
surface conditions and requirements of a true fissure lode of vast extent
are present. No expert has yet professionally examined it, nor has an assay yet been made for metal. The quartz is found increasingly mineralized at every blast, and its appearance makes it strongly probable that
these base surface metals are associated with some portions of the more
precious. The beautiful crystals, though ofno metallic worth, are a great
attraction, and are of great value as cabinet specimens."

This was an incorporated mine at the time of the announcement
and a crew often men were active at the mine. The only item to
make it complete would have been the finding of some ore! (The
suggestion that a mine in Maine had a gossan is suspect. Glacial
action ceased such a relatively short time before mining began
that it would be remarkable that a quartz vein could have a gossan cap on it. Some rust from the soil might have stained the
quartz enough to prevent the term from being an outright attempt
to lie.)
Another concern were the statements and claims, in the
same issue, made about various mines:
"We are told by modern geologists that extensive ore-channels or
fissure-veins have a uniform polar trend. In other words, the lines of
cleavage or fracture have a general direction of nearly north and south,
and the true fissures extend in unbroken, straight Iin es for long distances, unless disturbed or thrown out of their course by eruptive trapdykes.
Accepting this theory as correct, we are forced to the conclusion
that the State of Maine is far richer in trap-dykes than any other land
upon the face of the globe. In no other country are ore-veins so accommodating as to twist themselves around and take in every mining property within a radius of 20 miles of a given locality. If any one is so
sceptical [sic] as to doubt that the mineral lodes of Maine are capable of
doing this, let him take a map of Hancock county and locate the mining
properties in the towns of Franklin, Hancock and Ellsworth, which are

said to be 'on the Sullivan lode;' let him examine a map of the mining district of Blue Hill and note the mines which 'expect to cut the Douglass
vein.'"

The immediate cause of these remarks is the following item,
which appeared in the Boston Daily Advertiser and had since
been copied into the Portland Argus and other papers (April 9,
1880, MMJ):
"Twelve acres of the Knight farm, on the northwest point ofDeer
Isle, Maine has been prospected, and found to carry the Deer Isle silver
vein six feet wide for over 87 rods, and runs offfrom the shore 35 rods.
The property has been purchased and is to be worked by the Portland
Deer Isle Mining Company. [italics added]
The 'Deer Isle silver vein' has not been traced beyond the limits of
the property of the Deer Isle Silver Mining Co., and as we have before
stated, the true bearing of the vein has not determined and the course
which it takes is as yet uncertain; consequently the incorrectness of the
above statement is manifest. It does not seem just the fair thing for any
mine which has succeeded in making a fair showing and acquired the
confidence of capitalists to be compelled to bolster up other properties
of doubtful or even prospective veins."

In response to the bad press, a "correspondent" wrote (April 16,
1880, MMJ):
"We do not claim that our vein is the Deer Isle vein. We have a
rich piece of property and as the future will show, it is not necessary for
us to claim to be on the extension of the Deer Isle Company's vein. What
we do claim is that there are several veins running parallel with and on a
general Iine with the Deer Isle Co's vein - that is - of about the same trend
or points of compass and that this is one of them. We have had our property inspected by S. M. Carleton, recently of Leadville, and Mr. George
Simonton, recently of the Black Hills, and both pronounce the showings
as very fine. We are ready to have the property stand on its own merits."

Additional observations of"dig and find" mining included
(April 23, 1880, MMJ):
"Newport.- Something like a bushel of leases have been made of
real estate in this vicinity. It is rather entertaining, on the whole, to see a
person with an infinite amount of dignity but almighty thin wallet,
around bonding farms by the dozen. A millionaire would not put on so
many airs as some persons that might be named, if it would do any
good.- [Newport Times."

Even though Maine mining began a veritable boom at the
tum of the decade in the Sullivan-Hancock, Blue Hill, and
Acton-Lebanon districts, Maine still ranked an insignificant
18th out of20 deep-mine gold-producing states and territories in
the nation, accounting for 0.01 % of total production with a yield
of only 145 Troy ounces. In the same report [undoubtedly all
from the Sullivan District], Maine ranked 13th of 14 silver-
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Stock certificate from the Castine Copper and Silver Mining Company.

producing states with an output of 5,569 Troy ounces which accounted for 0.02% of the U.S. production (Census Office, 1883:
data compiled by Raphael Pumpelly via Portland Society of
Natural History correspondents [Frank Bartlett?]). Burchard
( 1885) was very unimpressed with the activity and said:
"A number of mines have been opened and mining companies organized in Maine. Circulars addressed have been forwarded, requesting
from the officers, agents, and owners of these mines a report of their production, but although replies have been received from several, no report
has been made of any of the shipments of the ore or bullion from the
state; and as none has been reported, and as the mints and assay offices
have reported no deposits from that state ofbullion produced yet, Maine
can not be reckoned as one of the gold or silver producing states of the
union. All information thus far received relates to the sinking of shafts
and to the assays of ores which thus far have been promising rather than
productive."

One does wonder if the Census Office was better informed,
but later in distributing the information than the Director of the
mint, Burchard, who had actual purchase records. By 1884,
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however, $5,638.20 worth of gold and $22.02 worth of silver
were deposited at the U.S. mint as a byproduct of Maine mining not much by any standard, but still a measure of activity
(Burchard, 1885). The gold was about the same number of
ounces as 1881, but silver was a fraction of the value. (The shipment of some ore to outside smelters may have meant that the
production was not credited to Maine's output.)
The story of what actually happened in the district is deeply
shrouded in hyperbole and rhetoric. The Census Office (1883)
tried to reconcile reported figures with actual figures: "A larger
item than it is usually considered to be is the annual hoarding of
rich specimens. This is not accounted for in the mine production
as reported. While it is impossible to state the actual amount thus
absorbed with any degree of precision, a careful estimate would
place the value of the gold nuggets and ore annually added to the
cabinets of collectors at not less than $150,000 and that of the silver ore at about $50,000. This, in view of the great number of
mineral collections maintained throughout the mining territory,
is certainly not an overestimate." The paucity of known specimens suggests that any specimens kept by miners from Maine
were either discarded or lost.
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ORE AND ASSAYS
The ores of Maine, in general, were not particularly rich.
The primary ore was galena which carried a small percentage of
as do all samples of this mineral.
high silver
values in galena would amount to about 5%
weight or about
1500 troy ounces silver per metric ton
galena. At $1.10
per troy ounce for silver
"going rate" in the early l 880's ),
this would be a fantastic return,
a process which was as
efficient at removing the silver as the assay was efficient at measthe precious metal contents.
assays that were refrom various mines were
done on umepresentati ve samples. No one is going to try to impriess
stock investor with his assays if
sp1~c1me~ns in about the trne
to ore minerals.
for the purposes of stock promotion were
on pure
or galena with very little
non-argentiferous sulfides and attached
ple, if a miner were to pick up a sample of the
vem
the sample with the ore minerals present would be selected for analysis. Pure galena which assayed 40 ounces silver
to the ton was considered
Maine ore. If the economics of
mining are considered, a "pay streak" which yields an assay
value of $75/ton, might require removal of ten times the amount
of waste rock to get a single ton of ore. The resulting grade could
be reduced from $75/ton to $7.50/ton. In reality, the ratio of
worthless rock to ore minerals may have been even more unfavorable.
The assay certificate submitted to the officers of the Lawrence mine in Hampden gave a silver value of $43.32 per ton of
ore (April 9, 1880,
The lead value was 1220
lead
per ton which is equivalent to about 70% galena in the sample
submitted. In the beginning of 1
Maine ores had to be
shipped to the Mid-Atlantic States or
for reduction. One
entry has an odd comparison when mentioning outlets for Maine
ore (March 26, 1880,
"It is true that Balbach and Newark [smelting works] will take
milling ores, and, by mixing them with lead ores, will, by a secret process, extract the silver. He will not, however, take ores carrying less than
40 oz., or $45.20 to the ton. James D. Hague gives the value from official sources of four million tons of ore from the Comstock Lode as averaging $44.92 per ton, from which dividends were paid of $74,000,000
(correspondent 'N')."

The treatment of such a large
of ore must have included a great deal of intergrown gangue minerals. Smith ( 1985)
reviewed the mining history of the Comstock lode and reported
assays varying from $100 to $300 in silver and gold per ton, and
the mentioned values were frequently obtained up to $600 per
ton. Some extraordinary assays to $10,000 per ton were noted.
Though the Sullivan mine achieved similar extraordinary assay
values as the Comstock, it is clear that the Comstock ores ran far
higher in average assay value than the average from Maine. The

Crucibles, Cupels, Muftles, Scoriilers,
Chemicals of all kinds kept constantly on
and supplied at New York prices.
F. L. BARTLETT&· CO., importers of Chemical
Apparatus and Chemical@, Portland, Me.

A. E ..
Analyst a.ncl .Assayer,
Begs to inform the mining public that he has opened
Assaymg Offices at

10 Hammond St.,

Graduate of the Worcester Institute of Technology,
Massllchusctts. Five years prn.ctical experience with minerals.

MAIN STREET,
P.

o. Box 192.

Ellsworth, Maine.

Subscriptions and advertisements received for the
eading Eastern and Western mining journals.

Advertisements for assayers (April 1, 1881, MMJ).

average value of the Comstock ore delivered after concentrating,
etc. was apparently 10-15% of the reported assay values.
assays values in Maine barely reached the final metal value of the
Comstock ores. Some of the silver assays
were as shown in the table on the next page
reports from
(Silver bullion was about $1.1 O/ounce at this time and
gold was about $20.50.). Certainly most of these assays would
have pleased even Croesus and it is no wonder that investors
were willing to buy stock.
STYLES OF MINING
In the beginning, most of the Maine mines had shafts sunk
directly along the discovery vein. With the advent of "state-ofthe-art" Nevada techniques, a shaft would be sunk along the side
of the vein and horizontal tunnels called drifts were cut to intersect the vein. The advantage of the drift technique was to optimize the mining effort. Ore could be
away from the
working face without danger of the ore falling back down on the
miners if there was an accident and it
the work time of
the miners who could concentrate on their appointed tasks without everyone getting in each other's way. The ore could be hauled
away, hoisted up while drillers did their
etc.
The perils of mining were very unforgiving. It must have
been a severe hardship for miners to begin digging shafts very
close to the surface during the middle of winter with no shaft
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Mine Name

Maine Mining Journal

Assay (values/ton)

Acton mine
Acton Consolidated mine
Beacon Hill mine
Cherryfield mine

(January 2, 1880)
(May 21, 1880)
(April 30, 1880)
(January 2, 1880)
(April 23, 1880)
(January 9, 1880)
(April 2, 1880)
(Jan. 2, 1880)
(February 6, 1880)
(September 24, 1880)
(September 24, 1880)
(February 6, 1880)
(April 2, 1880)
(April 30, 1880)
(May 28, 1880)
(March 26, 1880)
(March 5, 1880)
(April 9, 1880)

silver $56.13; lead $48.10
silver $32.30; $37.65 lead; $6.75 gold
silver 21 - 57 ounces
silver 12 - 220 ounces
silver 3 8-107 ounces
$40 silver, copper, and gold
$32.24 - $2,485.96 total assay
silver $60; $30 gold; lead $17; etc.
silver $55
4.3 penny weights silver; 8.5 dwts. gold
silver 25.58 - 40.98 ounces
silver $48.63; $11.07 gold; $35.50 lead
22 ounces gold
total $48.50
5.83 - 104.99 penny weights gold
"containing more or less silver"
silver $34.20; $45.60 lead; $5.15 gold
silver 30-64 oz.; 760-1300 pounds lead
($45-$78)
221 ounces; 9.55-14.05 ounces
'just as it comes from the mine"
silver trace; $9.19-63.80 gold
silver $19.04; $15 copper
$9.77 gold
silver $145.96; $3.60 gold; $49.16 lead
silver $66.06
silver $552.76; $78.56 gold
total $16-17 (including gold)
silver trace - 4 2 ounces
silver 17.2-17.8 ounces
free gold
silver 67.86 - 220 ounces (from Ag sulphuret)
32.62 - 85.05 ounces (from galena)
7,370.35 oz. (from antimonial silver)
silver $42.88; $12.87 gold
silver 100 ounces
$300 - $3000 silver, gold, copper, and lead

Clark mine
Deer Isle mine
Deer Isle Gold and Silver mine
East Blue Hill mine
East Thorndike mine
Exeter mine
Forest City mine
Golden Circle mine
Island City
Jackson mine
Lady Elgin mine
Lawrence mine

Lincolnville mine

(June 18, 1880)

Little Sue mine
Morancy mine
Mount Pleasant mine
North Castine mine
Oldtown mine
Riverside mine
Robert Emmet mine
Snow mine
South West Hbr. wharf area
Sullivan mine

(April 23, 1880)
(May 14, 1880)
(January 9, 1880)
(May 21, 1880)
(September 24, 1880)
(June 4, 1880)
(March 26, 1880)
(January 2, 1880)
(February 20, 1880)
(April 23, 1880)
(March 26, 1880)

Victoria mine
West Bay mine
Woodstock mine

(April 23, 1880)
(April 2, 1880)
(April 9, 1880)

house to keep the opening free of the freezing temperatures and
drifting snow. Tents offered little protection. After a shaft was
covered and the depth was substantial, the internal heat of the
earth would help keep the miners warm in winter, but small
stoves must have been essential at the working face.
The problems of low light levels must have contributed to
many accidents and aggravated the hardships. "Frank Candage
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fell from a staging in the Stover Hill shaft on Thursday and was
killed" (April 23, 1880, MMJ). Mining accidents must have been
more common than reported, but a potentially fatal accident was
interesting to report (October 15, 1880, MMJ):
"On Wednesday last, just before noon, as the cage containing Mr.
Robert Mullen, acting - superintendent in the absence of Mr. Shoen bar,
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and Mr. James Broderick, the gentleman in charge of the Burleigh Drill
in shaft No. 1, was ascending, Mr. Broderick, who was standing with his
light in one hand and the other hanging by his side, suddenly, and without any apparent cause, tipped backward through the gangway of the
cage and fell to the bottom of the shaft, a distance of 50 feet. Mr. Mullan,
in attempting to catch him, lost his light; the cage was stopped, but he instantly signalled to hoist, and procuring lights descended to the bottom
as quickly as possible, expecting to find a mass of shattered humanity,
and was astonished to find Mr. Broderick quietly standing in one corner
of the shaft and out of the way of the cage. He immediately assisted him
into the cage and not until reaching the top did Mr. Broderick manifest
any signs of weakness.
Immediately on the accident being known a team started for Dr.
Bridgham, and by the time Mr. Broderick had reached his room at the
boarding house the doctor was on hand and on examining the patient,
was astonished to find that not a bone was either broken or out of joint,
and with the exception of a few scratches, had not sustained any injury
beyond a severe shaking up. Both Mr. Mullen and Mr. Broderick state
that the cage was ascending at less than ordinary speed and no blame can
be attached to any one but the victim of the accident, as he himself assures us. He has frequently been cautioned about being careless in going
down and coming up the shaft and we hope this will be a warning for the
future. Just before going to press we called on Mr. Broderick and found
him very comfortable; he is feeling a little sore in places, but without
any severe pain, and he will be about in a few days.
We know that the managers of the Works do all that can possibly
be done to prevent accidents; the cage, rope and all the hoisting machinery are examined twice every day by the engineer in charge of the
works. Mr. Mullen stated to us that he was glad he was in the cage at the
time of the accident as he now knows that no blame can be attached to
the engineer."

Bartlett (August 12, 1881, MMJ) reported:
"Some 1,500 or 2,000 men have been constantly employed in our
mines during the past two years, which I believe but two, or at most three
fatal accidents, and those were caused by undue carelessness of the men
themselves and were not within control of the mine managers. There has
been no accident from premature explosions or faulty hoisting apparatus, or by caves or break downs in the underground workings."

The disadvantage of working a vertical shaft was the time
necessary to complete shaftwork without any ore being won. Investors were edgy people and wanted to see fast results. Most of
the miners and investors were novices and experience was a hard
teacher. It was soon realized that experienced men supervising
the mining were necessary and it began to be announced that
some highly successful miner or superintendent had just been secured for a particular mine. It became a mark of seriousness and
confidence one could place in a mine when a Comstock
Virginia City, Nevada miner was on the job
5, 1
"New and more rational methods employed
miners
are
the crude processes of well diggers and quarrymen; a number of experienced and energetic miners already have
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operations in charge and three of the best mine superintendents
and engineers of the Comstock are on their way and will soon arrive - Mr. Dickson to take charge of the Acton, Mr. Cahill of the
Harrington and Mr. O'Connell ... " Additionally, it was reported
(February 20, 1880, MMJ): "Col. Wm. H. Darling has telegraphed to TIMOTHY O'CONNELL ofNevada to come at once
to Maine and take charge of operations at the City of Boston
mine at Blue Hill. Prof. Stewart recommends Mr. O'Connell as
one of the best mining superintendents on the famous Comstock
lode." The personals of the Maine Mining Journal listed the incoming talent (April 16, 1880, MMJ): "Mr. W. A. Pearson, of
Virginia City, Nevada, arrived in Maine last week and has taken
the superintendency of the Bay View mine at Blue Hill .... Mr.
Simeon B. Smith, of Boston, is to take charge of extensive mining operations at Blue Hill. Mr. Smith was for several years engaged in mining in Nevada." So many Nevada men were
apparently commissioned that one wonders how the Comstock
lode was able to remain mining. Two weeks later, it was reported
that the shaft of the City of Boston mine was being sunk by day
and night crews and the expectation was of intersecting the
Douglass vein at 40 feet.
One of the reasons that Maine could draw men from Nevada might have been the economic and
climate of the
Comstock. The Maine Mining Journal (February 20, 1880) cited
the Carson Tribune:
"Why the Comstock stocks are at so low an ebb is well explained
by prominent gentlemen of Virginia City. He says that honest men of
capital are afraid to invest, for the reason that there is altogether too
much secrecy in the manipulation of the mines; those desirous of keep-
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ing up the prices of stocks, have been so often swindled, they acting in
good faith and on the reports of experts that they have lost all confidence
in the Comstock mines and propose to invest their capital in outside
mines or to keep it locked up in their safes. Visiting the lower levels is all
a humbug, at least so far as the general public is concerned. Paid reporters boost a mine up to the detriment of stockholders for the few dollars
they receive and for no legitimate cause. How often does it occur that
those 'on the inside' lose in stock speculations? Seldom indeed; but the
dealer of moderate means is clinched from day to day and has no resource against either thieving brokers or expert reporters. No one posted
on the status of the Comstock mines believes that they are any worse today than a year ago, but Virginia City is now the dullest in the State ... "

One of the problems of the Maine mines was their small
property holdings. A discovery vein would be found on a property and a mine begun with a company formed, but there was
sometimes insufficient vein owned by a particular company to
assure long term success. Numerous little mines dotted the countryside often with clusters of shafts, one on each lot. It was a selling point of a stock that it was located on the Sullivan vein, the
Douglass vein, etc. No one company actually controlled a major
ore vein or set of veins. The so-called "Four Actons" consolidated to prevent the duplication of equipment and effort going
on.
The strangest problem was to whom to sell the ore to once it
was out of the ground. There were few eastern U.S. smelters
available and it was necessary for some mines to consider shipping their ore to Europe. In fact, Bartlett was an early supporter
of this practice (March 5, 1880, MMJ):
"Since it has now become a serious question with the Maine mining men of'what to do with our silver and copper ores' perhaps I cannot
do better than briefly and at once give some of the results of my investigations amongst the English smelters. I have carefully and faithfully
studied the question of smelting, by personal investigation amongst
many of the best works in England, and I am compelled to admit, much
against my will, that smelting can be carried on so much cheaper in England that it will be more profitable for us to ship our ores than to smelt
them at home. Why is it that ores are shipped from every part of the
world to England to be smelted? South America, Cuba, Mexico, Australia, New Zealand, Spain, Coasts of the Mediterranean, Newfoundland
and the States all send ores. There must be some good reason for it;
again why is it that England is sending pig iron and steel to America by
the thousands of tons?
The chief reasons for this are exhibited in the facts that their coal
is cheaper, their labor is cheaper, and last but not least, their ski lied labor
is far superior to ours .... These items reduced to figures show us at once
that the difference in the cost of smelting is greater than the cost of shipping ores to Liverpool. The difference in cost alone will pay the freight
across the Atlantic. Again we have the fact before us that smelting has
been tried somewhat in the eastern States and with one or two exceptions has always proved disastrous. Ore of only 6 per cent grade is now
being shipped from the copper works at Phoenixville, Pa. to Liverpool. ...
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Nearly all kinds of smelting are long, tedious operations requiring
great skill. In copper smelting there are no less than six furnace operations. In lead and silver smelting from 7 to 10 operations have to be gone
through with before the metals are ready for the market. In copper smelting it requires from 15 to 30 tons of coal to produce one ton of copper,
nearly double the amount of the ore itself. This is the principal reason
why it is more profitable to carry the ore to the coal than the coal to the
ore."

INBRED MINING DIRECTORATES
The Darling name was thoroughly associated with Maine
mining. In 1880, William H. Darling was president of the Lawrence Silver Mining Company (inc. Jan. 1880) of Hampden; superintendent of the Corinna Silver Mining Company in Corinna
(inc. Nov. 1879); and a director of the Stover Hill Copper Mining
Company (inc. April 1879) in Blue Hill, the Darling Silver Mining Company (inc. Nov. 1876) of Blue Hill, Norumbega Silver
Mining Company (inc. Jan. 1880) of Hampden, White Star Silver & Copper Mining Company (inc. Jan. 1880) of Blue Hill,
Young Hecla Copper Mining Company (inc. Feb. 1880) ofBlue
Hill, Trio Silver Mining Company, and the Favorite Copper
Mining Company (inc. Feb., 1880) of Blue Hill. V. Darling was a
director of the Darling Silver mining Company and the Mount
Pleasant Silver Mining Company (inc. Nov. 1879) of Levant.
H. B. Darling was secretary of the Douglass Copper Mining
Company and a director of the Stover Hill Copper Mining Company and the Favorite Copper Mining Company. "Mr. Wilkie
Darling, the superintendent of the Revere mine [Blue Hill], is
very enthusiastic in regard to the mineral possibilities of Blue
Hill Neck and affirms that in a brief time five thousand men will
be engaged in mining on the neck. The opinion should be given
considerable weight as Mr. Darling is a thorough mining man
and is fresh from the mining regions ofNevada" (April 23, 1880,
MMJ). (The failure of the Revere mine was the subject of some
debate, as discussed later in this section.)
If this wasn't enough, William Darling, who originally
owned the Douglass farm on which the Douglass mine was located, organized the City of Boston Copper Mining Company in
order to sell the remaining portion of the Douglass farm, and established the Blue Hill Mining Exchange in March 1880. In his
advertisements in the Maine Mining Journal, he used the title
Colonel: "Capitalists Desiring Bottom Facts in regard to The
Blue Hill Mines should address Col. W. H. Darling .... Capital
Procured for Forming Companies. Information Given Gratuitously Concerning Any and All Maine Mines."
The famous Hamlin family was not only involved in the
pegmatite mines of western Maine, but Augustus Hamlin was
president of the Blanchard Slate Company in Blanchard and a director in the Douglass Copper Mining Company. General Charles Hamlin was vice-president of the Young Hecla Copper
Mining Company and a director of the Blanchard Slate Company, as was the vice president under Abraham Lincoln, Hannibal E. Hamlin. In late 1880, it was announced (December 31,

History of Maine mining and minerals - Silver boom
1880, MMJ) that the Blanchard Slate Company was supplying
the smelter works of the Douglass Copper Mining Company
"with roofing material and it is quite probable that similar contracts will be entered into with other Blue Hill companies." The
Hamlin participation at the Winslow Tin Mine has already been
summarized here.
Similar repetition of names occurred in other mines.
George Fiske and A. A. Bartlett are frequently listed among the
officers of several companies. Various of the state assayers appear among the officers of corporations or their superintendents.
For the most part, it seems that the repetition of people and their
relatives in the Maine mining corporations was good business on
their part. Anyone with sense, and money invested, would want a
say in the direction and progress of their investments. From an
outside perspective, modern ethics would demand that one avoid
any outward appearance of opportunity for conflict of interest.
The frequent appearance of "respectable" businessmen
was sine qua non among the officers of a mining company in order to instill confidence in the minds of investors and this practice prompted the Maine Mining Journal (February 20, 1880) to
comment on it:
"One thing which tends to mislead people and draw them into investments of this kind is the respectability of many of the men who figure as officers of these companies. Why men of well known honor and
integrity and with a reputation for business sagacity will allow themselves to become the figure-heads of such corporations is one of the
mysteries which remain unsolved; but there is the fact before us. We
have in mind a prominent man, we! I known throughout the State, and respected by all who know him, who openly says he has no confidence in
any mines in this part of the country, does not believe in them at all and
never did, but was induced by some of his friends to accept the Presidency of a mining company. In this case the company happens to be a
good one and the property valuable, but this does not affect that he is allowing his name and influence to be used for the purpose of advancing
an enterprise which he himself believes to be either a humbug or a delusion."

MAINE MINING STOCK VALUES
The laws of the State of Maine limited stock promotions to
$500,000 ofnonassessable stock which was usually issued in $5
par value shares with between 20,000 and 60,000 shares held in
treasury reserve. The Maine Mining Exchange was founded in
the fall of 1879 by Mr. Isaiah S. Emery (January 2, 1880, MMJ):
"A large and handsome office is being fitted at the comer of Exchange Place and Congress Street in that city.... Auction sales
will be held daily." Numerous stock brokers accustomed to selling general interest stocks were ready to enter the newly formed
mining market and advertised their willingness to do so.
In an editorial, the Maine Mining Journal (February 20,
1880) protested some of what they perceived:

"We feel called upon to protest to the utmost of our ability against
the practice, now become so common, of organizing companies upon
entirely undeveloped properties, and throwing out their stocks upon the
market to delude or at least bewilder parties who are seeking legitimate
and profitable investments.
No one denies the legal right of a set of men to organize such a
company for the purpose of prospecting a property, or of asking the assistance of outsiders in the work, provided the purchasers of the stock
are given fully to understand the true condition of things, and that they
take their chances with the rest, of finding valuable mineral deposits
upon the premises or of sinking their money with the hole in the ground
to be filled up again at their expense by and by, but this is by no means
mining. ...
What we wish to impress upon the minds of our readers is the importance of making a distinction between companies which are really
mining companies, and others not rightfully entitled to that name, as in
many instances it has not yet been determined whether they have a mine
or not. In the one case it is merely a business enterprise, and in the other a
species of gambling, or at best a sort oflottery wherein are an unlimited
number of blanks and precious few prizes."

ARTHUR M. MASON,

Bond and Stock Broker,
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In the April 23, 1880 issue of the Maine Mining Journal,
the national, as well as local, stock market collapse was briefly
analyzed:
"The recent depression in mining stocks has been simply the result of a variety of natural causes, assisted of course by the 'bears,' who
stand ever ready to take advantage of any downward tendency in the
market. That the turning point has been reached seems evident from the
increased activity and advanced prices in Wall street, and the better feeling which prevails in the Boston stock market. ... If they [the people of
Maine] do not flood the market with stocks of worthless companies, and
if they see to it there be no Little Pittsburgh affairs on a small scale, our
mines will take care of themselves, and as soon as they become producers, which in many cases must be soon, there will be no difficulty in procuring capital to carry on the work of the development."

In contrast, of the few mines still with active stock after the
stock market collapse, the prices were
14, 1882, MMJ):
"The sales of Maine mining stocks on the Exchanges of Boston
for the past week are simply the transactions of four days, the exchanges
not being opened on Thursday and Friday as the former was Fast Day in
Massachusetts and the latter Good Friday. The reported sales are 36, 700
shares divided as follows; 3500 Milton at 17¢ to 15¢, 12, l 00 Twin Lead
at 6¢ to 3¢, 19,100 Deer Isle at 20¢ to 15¢, seller thirty days, 1500
Young Hecla at 10¢ to 15¢, and 400 Blue Hill at 30¢. The above were
transactions on the Boston Mining and Stock Exchange. The sales at the
Boston Stock Exchange comprise 120 [shares of] Sullivan at prices
ranging $1 3-8 to $1 1-8."

EFFECT OF THE MINING BOOM ON THE
MAINE ECONOMY

Typical bid trading values :
(1880)

Acton
Atlantic
Blue Hill Copper
Darling
Deer Isle
Douglass
Harrington
Portland Acton
Sullivan

Jan.
.15
1.45
7114
.50
5.75
.18
.15
13112

Feb.
.18
1.75
8.
1. (ask)
l.

4.75
.25
.11112
l l 718

Dec.

.14
1.80
9.

.05
.80

2.50
3.25

.95
2.25
.20

.27

.08
12.00

3.87
.65

.03112
5112

The skid in prices was attributed to the general decline in
the stock market, but the mines could offer no hope of impending
success. The stocks listed for December were those with mills
and which were actually trying to get ore refined and sold.
Norumbega Silver Mining Company stock was offered to
the public at$ .60/share (March 5, 1880, MMJ), while organizational shares in the City of Boston Copper Mining Company
were $1.50/share (February 6, 1880, MMJ). The Maine Acton
Silver Mining Company offered its stock in a "get acquainted"
offer of$ .25/share for twenty days only (March 5, 1880, MMJ).
The Comstock Silver Mining Company of Bucksport sold their
shares at $.50/share (April 2, 1880, MMJ). Most of these companies issued 100,000 shares of stock with a par value of $5.00
each. Stock manipulation undoubtedly occurred in Maine
stocks. For example (March 5, 1880,
despite the disclaimer, it was reported of the Deer Isle mine:
"The stock of this company has taken a sudden and most astonishing rise during the past week going almost at one jump from $1.25 and
$1.50 to $3.50. Nor is this the result of any stock manipulation or nursing, but seems to be a legitimate rise caused by the rapidly increasing
quantity of wonderfully rich ore at the mine. This contains native gold,
native silver, silver glance, galena, copper pyrites, sulphuret of nickel,
zinc, very little iron, and several combinations which have not yet been
determined, the whole assaying upwards of $500 per ton."
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Any mining boom brings with it an overall expansion of
business. It is not the purpose here to digress extensively on the
effect of the boom, but to outline the obvious points revealed in
the advertisements and editorials and articles of the Maine Min-

ing Journal.
The first consideration is the size of the work force and the
consequent effect a new wage source brings. "Cherryfield Silver
Mine .... The company employs 12 men, a night and a day crew.
Payroll $500 per month" (January 2, 1880, MMJ). This money
had to make an impact on the small communities involved. Due
to the relatively civilized surroundings in Maine compared with
those of the West, miner's wages in Maine were considerably
lower and were similar to other laborers. For example (January
9, 1880, MMJ): "In Nevada, miners receive $4 per day; carpenters $5 to $8; masons the same; blacksmiths $5 to $6; the price of
board, $8 to 10 ... In Maine miners receive $1.25 to $1.50 a day;
carpenters $1.50 to $1.75; masons $1.75 to $2.00; blacksmiths
$1.50 to $2.00; stonecutters $1.50 to $2.00; board is $3.00 a

:MARKET SQl'ARE, PORTLAND, ME.
Most centrally located. First class iu every respect.
All prominent mining men 8top at this hotel when in
Portland.

ALL THE MINING MEN
STOP A.T

Maine.
A. I. SAUNDERS ..................... PROPRIETOR.

Hotel advertisements (December 10, 1880, MMJ).
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week .... Twenty-five-dollar silver [per ton] and three-per-cent
copper ore can be worked at a good profit."
The question can be asked, Where does one find three thousand employable miners in a boom area? Most assuredly a rapid
influx of migrants from the rest of New England and maritime
Canada as well as European immigrants looking for work filled
the need along with many of Maine's otherwise marginally employed farmers, fishermen, and mobile city dwellers (April 23,
1880, MMJ): "A large force of Swedes arrived at Blue Hill last
week seeking employment. ... Eight men from the tannery of
Shaw Brothers at Grand Lake, passed through this place
Wednesday, on their way to Blue Hill, expecting to find remunerative employment in the mines there. They were a rough
looking set of men, with their axes slung to their backs. [Machias
Republican." Undoubtedly, many granite quarry and lime quarry
men tried their luck in the mines as they constituted a force of
similarly trained personnel. Some mining and quarrying companies were quite large (February 6, 1880, MMJ): "The Collins
Granite Co., of East Blue Hill, have orders ahead amounting to
$200,000. They will probably employ upwards of 400 men the
coming season."
Housing was a major concern. Large bunkhouses and similar accommodations had to be erected near the mines in order to
provide shelter for the miners. Hotels also did a booming business in mining areas: "All the Mining Men Stop at 'The American House,' Ellsworth, Maine" is a frequent Maine Mining
Journal ad as was "The United States Hotel ... All Prominent
Mining Men Stop at this Hotel When in Portland."

ing theories and with only modest experience was able to practice as a mining advisor without the perspective that
disappointments inevitably brought more experienced men. To
be sure, Bartlett preached moderation and caution, but frequently seemed to be more of a "booster" than a "croaker." After
the decline in the Maine mining boom, Bartlett left Maine. The
Maine Sunday Telegram (January 1, 1989) indicated "In 1890 he
went west, became Denver's biggest booster, owned the first radio in Colorado and raced the first roadster up Pike's Peak. At his
death in 1937, he was one of the richest and most well-respected
bank presidents in Denver."
Frank Bartlett wa.s an assayer at 385 Congress Street in
Portland as early as 1873. He called himself"state assayer" and
assayer to the state of Maine, but as there were several "state assayers" and as Bartlett was obviously commercially employed,
his title served to indicate more a level of competence revealed
by test or certification rather than acting on behalf of the state and
being on the state payroll. In the l 880's, F. S. Knight was his assistant.
Bartlett was excellent in self-promotion. He was frequently
in the news and mining public's eye. He wrote numerous articles
for the Maine Mining Journal and wrote several books: Mines of
Maine and Minerals ofNew England. Bartlett was well versed on
mining and his writing included the theory of ore genesis, practice of ore reduction, and descriptions of foreign mining districts
he had visited.
He was director of the Deer Isle mine and the Bullion Mining and Milling Company of Acton. It is interesting to note that
Bartlett selected the site for the nearby Dirigo mine in Acton.

FRANK BARTLETT
Frank Bartlett (1853-1937) was born in Hanover, Maine
and graduated from Dartmouth College in Hanover, New Hampshire (Maine Sunday Telegram, January 1, 1989). He was just 24
years old when the first cries of "silver!" came from Sullivan
and, as one of the few assayers in Maine, he was eagerly sought
by the owners and investors of new mines in Maine. As a recent
college graduate, he was certainly bristling with the latest min-

EST AELISHED 1871.

tate
K
Assayer ancl Chemist for the State of
Ofilce and Laboratory, 385 Congress Street, Portland, Me.
All assaya made at the Maine State

A~ay

Office are dnplicated and will be gunrnntccd correct.

Sample~

n} ..

ways rel>iined and in case of doubt "ill be •uhmitted to the U. S. ABMy Office for adiu•tment.

Gr'Samples of ores and minerals forwarded will receive attention from Mr.

Ba1iJ1~~!fz;~gl~t~~J;1~

of ores and all mineral substances will w a !'pecialty. Haring a lnboratorv complete in every particular anct fitted l\ith all the modern improved nppara.tns 1 superior facilities a.re afforded for
cbcmknl v.·ork either med.lea!, legal, microacopical or analytical.

Min~~i:~e~r:~.r~ih~l~st~~e \~",'ft'.:11 t~~~~LSei~d~ot~~j~~~l~r~res can be seen at the Maine State

Amy Ottlce.
R, JU:, RAY:!IOND, A. B., ht Asst.

Advertisement for Frank L. Bartlett (April 29, 1881 ).

Frank Bartlett (courtesy Herbert Adams).
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Reports from the Acton Silver Mines and Other Districts
INTRODUCTION

"Practical Mining.

Practical Mining
Metal mining is a completely different enterprise than feldspar, mica, or gem mining. While many surface quarries in
Maine are well-known, mining for metal is rarely part of a Maine
individual's experience. Underground mining has its peculiar
techniques and terminology. Frank Bartlett (February 11, 1881,
MMJ) wrote a useful introduction for the uninitiated. Unfortunately, his article appeared too late in Maine's mining boom to
help:

Now that mining seems likely to settle down into a legitimate
business some hints in regard to underground work may not be amiss.
Prospecting and mining for pay rock are two totally different operations.
Prospecting has for its object the finding of ores of the precious
and base metals ascertaining the quality, size and assay values of the
lodes - it means dead work and costs lots of money. Prospecting means
the sinking of various shafts and the driving of cross-cuts and ad its to
encounter lodes. A vertical shaft I 00 feet deep driven to cut a lode is a
prospecting shaft and nothing more. In Comish parlance 'costeaning' is
a term used to define such work. In prospecting money is put against
prospective value and not against pay rock.
Mining/or pay rock seldom commences on the surface, it follows
prospecting and means the placing of money against the extraction of
the ore which has already been shown to exist, it has no prospective
value but a measured value. It is like the starting of a manufactory after
the buildings are all completed and the machinery all in and ready to run.
Only a few of the mines in the State of Maine have as yet arrived at a
stage where it may be said prospecting has stopped and mining commenced. To many of the embryo miners in our State a hole in the ground
I 00 feet deep which has produced a few tons of ore of doubtful value,
seems an immense affair and the fact that it cost $3000, of perhaps hard
earned money, is enough to elicit the remark from the overworked? and
Hon. President of the company that 'if the mine won't pay now it never
will' and since in 999 cases out of 1000 such work does not pay it is not
infrequently the case that the prospect is abandoned. If a shaft I 00 feet
deep were to be the standard of determination of value of all mines
opened how many would be carried on to succcessful issue? Not one in a
thousand. The fact is that lodes are exceedingly scarce where a I 00 foot
shaft will pay for itself.

The above cut represents 1h3
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SINKING SHAFTS,
And all kinds of ledge work.
Two men can hauclle and work it, at a saving of the
labor of 8 or 10 men, and doing the work much better.
It can also be run by a horse, or other available power. For particulars send for circulari", or inquire of

I. vV. ROYAL,
Or J. S. RICXER, Agent,
No. 3 Main Street, Bangor, Me.

Advertisement from the Maine Mining Journal
(December 9, 1881 ).

VERTICAL SHAFTS VS. INCLINES.
The discussion of prospecting work brings us to the much discusssed subject of incline shafts vs. vertical. The vertical shaft is purely
a Nevada invention. American mining engineers too often attempt to
work a mine by the 'square rule.' Shaft work is laid out in squares like the
streets of Philadelphia. The object seems to be to perform a beautiful
piece of engineering regardless of the dips and angles of the veins. In
older countries Mexico, South America, Spain, England and Germany
rather a different plan is persued. No attention is paid to beauty but the
object is to get the most ore with the least amount of dead work. As a rule
it may be stated that vertical shafts are not suited for prospecting work.
It is generally better to follow your vein wherever it goes up or down,
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curved or straight, stick to it and if there is pay ore in the mine you will
surely find it. The advantages of a shaft sunk in the vein are that you are
constantly in a position to note all the changes and peculiarities of the
ore, if rich bunches or pockets are encountered you are in condition to
take out the ore, if the vein faults you know where to find it, if the dip reverses, as is frequently the case, you are in a position to follow it; and
blasting is easier because you have the wall seams to work against and if
any good ore is taken out it is so much clear gain, and last but not least,
the stockholders are not kept in a state of anxious suspense but are assured from day to day by specimens and news from the mine.

UNDERGROUND WORK.
After a mine is well developed or prospected and the company is
assured a good body of ore with shafts, say 200 feet deep, it is in condition to begin pay work, drifts may be started each way on the lode in the
most promising places, say 50 or 60 feet apart. As soon as cross levels
are started the object should be to get out the greatest possible amount of
pay ore with the least possible amount of dead rock, in other words follow the veins wherever they go as long as they produce pay rock. If winzes or ventillating shafts are necessary, contrive to drive them through
ore ground, pay no attention to beauty and not too much to comfort;
meanwhile the main shaft must be going down to open up new ground
for more levels so that by the time the shaft has reached a depth of 500
feet there is room in the mine for a large working force. To those who
deem a 100 foot shaft a mine, how would one with forty miles of underground work and shafts 3000 feet deep appear? Yet there are a number
of such mines in the world. There are plenty of Cornish mines with from
10 to 40 miles of underground work. In many places in these mines the
drifts are only large enough to crawl through on the hands and knees, in
other places they widen out into immense caverns plainly showing
where the rich bunches of ore were discovered. There is no fancy work,
there is no useless rock raised to the surface, the men often drive levels
in a lode only I 8 inches thick without disturbing the walls; to be sure
such work necessitates a cramped and unnatural position for the miner
and it is not an unusual thing to see a Cornish miner striking a drill while
lying flat on his back. American miners work by the day and want room
enough to work in so that a train of cars might often follow them in their
levels and drifts; this brings us at once to

TRIBUTE WORK,
which is so successfully in use in foreign mines and so little in
vogue here. This is unquestionably the true way to mine; better for both
miner and mine owner. Tribute work is applicable to any mine which is
in condition to raise ore and has levels ready to start. A brief description
of the manner ofletting out tribute work may be interesting. As usually
conducted certain days, generally the last day of the month, are set for
giving out the work.
We will say that six levels are ready to run. The miners are given
access to these levels and they form an opinion of what it will cost and
prepare themselves to bid for working them, usually in gangs of two or
three, agreeing to divide profits and losses. At an appointed hour the
Supt. offers these levels at auction to the men who bid on them, the low-
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Advertisement from the Maine Mining Journal
(April I, 1881).
est bidder of course getting the job. This auction goes on until the levels
are all given out to the men, who in accepting agree to run a certain level
30 or 60 days for a certain per cent. of the amount of ore raised, which
varies according to the richness of the lode in that particular level; of
course the men frequently make rich strikes while on the other hand the
lode may pinch or become barren and they make nothing. Powder, fuse,
tools, etc., are furnished by the company, strict account being kept of the
amount ofore raised and supplies consumed. At the end of the specified
time a settlement is made.
For dead work, such as cross-cutting, sinking, etc., the work is let
out by the foot, the company furnishing supplies and paying so much per
foot for the work, in both cases of course the company are to raise all
stuff to the surface and keep the mine free from water and well timbered.
It will be seen that when mining is conducted on these principles every
man is his own miner and the company is relieved of much responsibility. All of the work is, however, under the guidance of one or more 'captains' who regularly visit and inspect the work. With a mine conducted
on this basis it is easy to understand why the men do so little dead work.
They cannot afford to throw away the time 'trimming levels' or rigging
'easy platforms' to work on.
While there are certain rules and principles to be observed in mining there is in reality only one way to mine and that is to follow your ore
and take it out wherever and whenever you find it. It don't make any difference what should be, or what ought to be, and the discussion of theories is only time thrown away. No matter if the formation be granite
instead of porphyry; it may be mica slate, talcose slate, calcareous shale,
felsite, sienite, limestone, amygdaloidal trap or any other rock with a
long name, ifthe ore is only there. Men get astonished every day in mining and some of the most productive mines in the world are in formations where long headed 'professors' have said none could exist.
'mirabile dictu. *'" [*Editor's note: translates as "It is wonderful to say
this."]

History of Maine mining and minerals - Acton silver mines
Most mines never got so far as even considering the tribute system, though many worked on some kind of contract. The cost of
contract mining is somewhat of a mystery and the only insight is
provided in the extremely defensive letter written (April 29,
1881, MMJ) by the new superintendent of the Revere Mine,
James Mitchell, in response to an attack (published March 25,
1881, MMJ) from Wilkie Darling:
"Any novice in mining is aware of the fact that the deeper the
shaft, the greater is the expense per foot of sinking it. But what are the
figures of the Treasurer's report, the truth of which you do not deny. Under the management inspired by your extraordinary wisdom, the shaft
cost $101.00 per foot from the surface to the depth of 84 feet; while under my management the cost was $32.00 per foot from the depth of 84
feet to that of 130 feet, and the same per foot for drifting 70 feet at a
depth of 130 feet from the surface, while in search of the imaginary vein
in which you have such unbounded confidence."

Darling (March 25, 1881, MMJ) had quoted Mitchell as saying
of the Revere mine, Blue Hill: "There is nothing in the Revere,
shaft or drift, and never will be. It was a mistake to sink a shaft
upon the property; and when Stewart reported there was a mine
here, he was mistaken." The story of the Revere mightbe well included as one of the frauds perpetrated if it had not been worked
so fervently, in vain hope.

Mining Techniques And Equipment
The techniques of mining were well described in a letter
from Frank Bartlett to the editors of the Maine Mining Journal
(August 12, 1881):
"DRILLS AND DRILLING.
Hand drilling has given place largely to steam drilling; in fact, I
may say that in about all the older mines steam drills are in use. Theimprovements made in hand drilling consist mainly in the use of small
drills and lighter hammers. Since the use of high explosives is the rule, a
hole of small diameter may be made as effective as the larger ones with
black powder. The size of drill considered most economical is one inch
octagonal which is struck with a 5 or 5 1-2 lb. hammer, although in many
cases 7-8 and even 3-4 inch steel is used. It has been proved that a crew
of men will break more ground in a given length of time with the light
steel than with anything above one inch in diameter. The tendency is
now-a-days to put in deep holes; more especially is this the case where
the battery is in use for firing. Steam drills are much in vogue and are
used in nearly all our mines. Of the varieties in use, may be mentioned
the Rand, Burleigh and Ingersoll as the leading drills. Steam can only be
used down to a depth of about 100 feet owing to condensation; below
that depth compressed air must be used. The only improvements worthy
of note is that the later drills are made more compact and with fewer
parts, combining lightness with strength. The air compressors are also
now made very neat and compact and are much cheaper than formerly.

The drills may be obtained in sizes ranging from those cutting a hole 3-4
inch in diameter up to five, with or without automatic feed. All parts of
the later drills are made interchangeable, so that in case of breakage the
parts can always be duplicated without loss oftime. Steam drills cost all
the way from $100 to $500; the medium cost of a good mining drill will
be about $325. Air compressors cost from $1000 for one driving two
drills up to $6000 for one driving twenty drills. Diamond or core drills
are not much used in Maine; they are in use for prospecting principally.
PUMPS AND PUMPING.
The compact steam pumps of the Blake, Knowles, or Cameron
pattern are almost universally used in Maine for draining mines; the
cumbersome Comish lifting pump has few advocates, while in point of
first cost and in the running expenses, there may not be much difference;
economy of space, rapidity of setting up, and value in case of discontinuance of the mine are vastly in favor of the steam pumps. These
pumps are made in hundreds of patterns, adapted for all kinds of work.
They are made to work submerged as well as dry, to pump sand, clay,
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gravel and dirt of all kinds. To pump 20 gallons or 3000 per minute, to
lift one foot or one thousand and the cost of one lifting five hundred gallons per minute is about $500. I am not able at the present time to give
any correct estimate of the effective work of one pound of coal applied
to pumping purposes. In all cases the same boiler does duty for hoisting
and using air compressors, rendering it quite impossible to get at the exact amount of steam used for pumping.
HOISTING APPARATUS.
All the Maine mines are provided with reversible safety hoisting
engines, that is to say, all of those which are far enough advanced to
have recourse to steam hoisting works. Several varieties of steam hoisting engines are in use. There is no great difference in them. The best type
is the double cylinder or 'twin' engine. Cog gear is preferred to the friction gear. Steel wire rope is used most extensively. The form of 'bucket,'
'skip,' 'kibble,' or 'cage' in use in Maine varies greatly. Only a few of the
mines are provided with 'skip roads' or 'ways,' but those having such
ways use the safety cage which in case of accident stops itself on the
ways in descending. Some excellent local devices have been invented
for automatic discharging of the raised ore. All the mines using steam
power for hoisting are provided with bell calls or signal codes which the
men must all understand. A very good arrangement for the hoisting
works has been adopted in Maine as regards the engineer's position, and
one that is worthy of notice, and possibly accounts for the few accidents
from hoisting. It is that the hoisting works building or shaft house is
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open and high inside with no obstructions to the vision of the engineer
who usually stands on an elevated platform overlooking all machinery,
thus enabling him to see at a glance if anything is wrong. In well regulated works the engineer is not allowed to hold conversations with any
one while on duty. As a general thing the speed used in raising ores and
lowering the cage is greater than in foreign works; this last however can
not be said to contribute anything to safety. In most works the men are
let down and raised in the buckets or skips although ladder ways are always provided.

"E..A..

'S"

lU.lVERSIBLE and FRICTION

Advertisement from the Maine Mining Journal
(June 4, 1880).
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EXPLOSIVES.
No black powder is now used in Maine for regular mining purposes. The high explosives are now so cheap that black powder has been
practically driven from the market. Several brands are in use as 'Atlas,'
'Rend Rock,' 'Hercules,' 'Glaucodine,' etc.; all are made from nitroglycerine, having some material for an absorbant as clay, sawdust, charcoal, mica, tripoli, etc. These explosives have proved remarkably safe in
use. No accidents have occurred by premature explosions or by rough
handling. The only danger to be apprehended is in thawing frozen cartridges in the winter; this must always be done in hot water or in sand
surrounded by a casing of hot water. No accidents have occurred in
Maine by transportation of high explosives. In blasting preference is
given to the 35 to 40 per cent. grade; that is, the grade containing 35 to 40
per cent. of nitro-glycerine. In all the pricipal mines firing is done by
electricity. This also accounts for much of the safety experienced in
Maine mining. It is claimed, and well taken too, that firing by battery is
much more economical than fuse firing. It takes less time in preparing
the charges, no tamping is needed, although water is sometimes used
and consequently there is no danger whatever in charging. The holes are
fired simultaneously and are more effective in consequence. There is
absolutely no danger from after-explosions and no miss-fires. The expense is about the same as when fuse is used. The cost of blasting material is now as follows:
Batteries for firing up to 15 holes. . . . . . . . . . . . . . . . . .
Leading wire per foot. . . . . . . . . . . . . . . . . . . . . . . . . . .
Connecting wire per lb . . . . . . . . . . . . . . . . . . . . . . . . . .
Exploders each . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Explosives containing 20 per cent. nitro-glycerine . . .
25
..........
30
35
40
45
50

60
75

25.00
1
2 to 3 /2 cts.
cts. to $1.
3 to 4 cts.
15 cts. per lb.
17 "
19 "
21 "
23 "
25 "
27 "
31 "
37 "

The above prices are wholesale rates in quantities of one ton or
more, the retail price is about 2 or 3 cents per lb. additional.
VENTILATION.
The mines of Maine are not yet deep enough to require any elaborate system of ventilation. The ordinary fan blower is now almost universally used. No deleterious gases have been encountered in mining in
Maine thus far. No fires have occurred and no accidents have resulted
from bad air or defective ventilation. Lamps are used, mostly for lighting. It is, however, proposed to use electricity and one of the mines at
least intends its early adoption.
Rigid attention is given to the comfort of the men working in the
shafts. Drying rooms are always provided for clothes and in many instances convenient and roomy washing and bathing apartments are to be
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(June 4, 1880).
found. Underground men usually work in three shifts of eight hours
each. Sometimes only two shifts work when about eleven hours will be
the average time. Ten hours is the basis for day work. The wages paid
are from $1.25 to $2.00 for underground men with an average of about
$1.50 per day. Foremen receive $2.50 to $3.50 and Supts. $3.00 to $7.50
per day."

There were so many mines in Maine, with so many different stories, that the author had to develop a rational plan to summarize the various kinds of activity. Four themes are presented
here. The pain of mining development is exemplified by the Acton district. The attempt at being a successful business is exemplified by the Douglass mine, Blue Hill. The war of assay and
mineral announcements is exemplified by the Sullivan mine.
Mining fraud is exemplified by the Boss of the Bay mine, Sorrento as well as the Ellsworth and North Castine mines. Other
districts and mines are worthy of extensive histories, but their
stories have yet to be written.
The author has already recounted the story of the Winslow
Tin mine in connection with Augustus Hamlin (this volume, see
p. 106). Sawtell (1982, 1983, 1988) wrote about the Katahdin
Iron Works. Sawtell ( 1987) also wrote about Brownville slate
mining. Grindle ( 1971) summarized the lime industry while
Grindle ( 1977) wrote of granite quarrying. Everson ( 1970) reported on ice mining.

THE ACTON-LEBANON LODE
The Acton mines include: Acton (later called Acton Consolidated), Androscoggin, Boston Acton, Bullion, Casco Acton,
Deering Acton, Dirigo, El Dorado, Forest City, Morris, Portland
Acton, and Silver Wave mines. The nearby Lebanon mines include: Lebanon Acton, Maine Acton, and York County mines.
The Acton district had a meteoric rise and an equally meteoric decline. The activity began in 1878 and died in 1882. On
Febmry 20, 1880 (MMJ), it was estimated, undoubtedly overenthusiastically, that there were 550 men working in the Acton
district. If the workforce were evenly distributed, that would
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Acton Mining District*
. x Deering Acton Mine
C asco A cton Mme x
El Dorado Mine x
x Androscoggin Acton Mine
Dirigo Mi~e x
\

the lists of minerals reported from the mines are more realistic
and it has not been particularly necessary to debunk many
fraudulent claims as is the case with the eastern Maine mines.
The mines were crowded virtually one upon another and
in some cases, operations of one mine interferred with those of
an adjoining property. The Maine Mining Journal (March 26,
1880) provided a perspective:
"The Acton lode was discovered in 1878 by Mr. Wiggin of

x Forest City Mine

\

x

Boston Acton Mine

\

Farmington, N. H., who bonded at that time a large portion of the properties upon which the mines are now located. A tract embracing 500
feet on the veins was sold to Farmington gentlemen who organized a

x Portland Acton Mine

\

xActon Mine

company under the name of the Dirigo Silver Mining Company, to operate upon what is now known as 'Lot No. 14.' The next season Prof.
Bartlett made an examination of the locality, was highly pleased with
the indications, and several well-known gentlemen of Portland, notably Mr. John S. Morris and Hon. Geo. P. Wescott purchased a number
oflots along the line of the lode and commenced a thorough system of
prospecting. As a result, the Acton Silver Mining Company was

Acton

formed, and a shaft started on lot No. 7; others soon followed, and at the
present time no less than thirteen organized companies are operating in
the vicinity, with several others in process of organization.
Three veins have been discovered, the westerly of which has not
,.__,,--·~

Lebanon
1 km - 3 cm

York County x
Mine
\.x
f Maine
\ Acton
Mine

*Mine locations not to scale.
Map of the Acton Mining District.

been prospected, the easterly - said to be the larger of the three - but
slightly, and the developments have been confined to the middle vein
which follows the course ofa ravine through which runs Burrow's [sic]
Brook which crosses the vein in several places. The course of the vein
is nearly north and south and is parallel with the county road which
forms the western boundary of the properties ....
Immediately adjoining the Dirigo on the north lot No. 15, the
property of a Lewiston and Auburn company known as the Androscoggin Acton; next several lots belonging to Portland parties, and further
north the Eldorado, Casco and Deering Acton, all Portland companies.

amount to more than 36 people for every mine! Even if you
counted the company officers, stock jobbers, and carpenters, as
well as miners, the total would be unbelievable. Most mines had
three to six miners per shift; more would interfere with each
other in the cramped space of a shaft. It is likely that there were
about seven to nine officers, if there were no duplicating positions, a blacksmith, one or two tenders and/or a cook, a superintendent, and twelve miners maximum if there were two shifts.
There were perhaps a maximum of twenty-five people involved
in a mine if it were a large one. Carpenters, masons, etc. would
have been temporary help and it is difficult to imagine each and
every mine with the same full complement of miners and nonminers present. There were, however, undoubtedly 200 men
working along the lode each work day. The sight must have been
impressive and the noise level approaching the mines must have
been apparent. The smell of exploded black powder and/or dynamite must have continually filled the air.
The Acton district never made the same inflated claims of
the mineral composition of their ore as other districts did. The
ore was rich in arsenic and iron, as well as lead, but the claims
stuck to the argentiferous nature of the ore suite. For this reason,
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Nothing in the way of development however, has been accomplished on
any part of these properties, further than extensive prospecting."

In C. H. Hitchcock's address (March 26, 1880, MMJ) before the Bullion Club, he spoke of the Acton district with authority:
"The geology of the region was familiar to me as I had traversed
the neighborhood sufficiently to color the formations for the geological
map of New Hampshire .... I find a series of mines located upon a large
vein of quartz - they commence just in the town of Lebanon and are
numbered by lots of 600 feet each. Twenty of these lots are occupied by
mines. I will mention them in order, beginning with the first in Acton
and proceed from south to north.
1. The Lebanon-Acton. I saw a quartz vein 8 feet wide, upon
which a contract had just been made to sink a shaft 50 feet.
2-3. Undeveloped, belonging to B. Barnes, Jr. of Portland.
4. The Morris lot. Shaft just commenced.
5. Bullion Mining and Milling Company. Here is a cut several
hundred feet long, uncovering two veins. A shaft is down 25 feet, well
timbered, and contracted to extend 50 feet further. At this depth the

History of Maine mining and minerals - Acton silver mines
company propose to drift westerly to intersect the other vein. They are
erecting a shaft house and propose to set up a Bradford 50 ton concentrating works.
6. The Silver Wave, owned by Cowell and Marshall. Two veins
occur here, traversed by two heavy costeans, with a shaft.
7. Original Acton. This has 500 feet of vein, a shaft house 40x60
feet, Kendall & Roberts engine and hoister, Higley Comish pump, a
shaft of 60 feet depth located upon the easterly vein, 15 feet thick. This
property was selected by Prof. F. L. Bartlett, of Portland, for the company on account of its superior location and the richness of the ore.
8. Portland Acton. This has a shaft down 45 feet, well timbered for
30 feet. Last December a costean thirty feet long was cut. About Jan. 1st,
they commenced their shaft, finding at 20 feet silver rock assaying $40
to the ton. The vein proper is only just reached and they now change
from the vertical to incline.
9. Boston Acton. This shows the west vein cut six feet close to the
brook. On the east side a tunnel 58 feet long is being driven to strike the
vein estimated to be 100 feet distant and 75 feet below the surface.
10. Forest City. The company have a shaft 35 feet down,just striking the vein which they now propose to follow in its westerly dip. Engine and pumps are being put in place.
11-14. No work done only prospect.
15. Dirigo Mine. Of this I made more careful examination. The
shaft is down 80 feet. At 45 feet having cut through the vein, dipping
westerly, the course is on the vein for 36 feet further. The vein is 10 feet

wide, of quartz, the upper part white, the lower bluish, separated by a
clayey mass, and the dip is less than 30 deg. at the beginning of the incline. A second vein perhaps 50 feet west will be reached by drifting
while the third vein upon the east side of the stream has not been opened.
Two hundred tons are on the heap. In general, we may say of the Acton
mines, without speaking of several other locations beyond the Dirigo,
there are three quartz veins, the one usually being mined being 10 feet
wide, charged with argentiferous galena, argentiferous mispickel and
magnetic pyrites, ordinary pyrites in less amount, besides a little antimonial silver, copper and zinc. These ores need concentration and
probably ten feet can often be reduced to one, which can be milled or
smelted. No lime or alumina is present. The gangue is pure quartz. The
lodes are traceable for two miles, perhaps more.
These ores are not the best character for smelting, being known as
refractory or rebellious. The mispickel is argentiferous, often containing twenty ounces of silver to the ton. Numerous assays of the surface
ores give $20 to $125 to the ton. At the depth of80 feet the ore yielded in
the Dirigo 300 ounces to the ton."

Hitchcock briefly referred to mines across the border into
New Hampshire and one supposes he knew of five additional
mines not enumerated. His account is valuable in that it places
the various district mines in their relative orientation. Without
this codex, the Acton lode would be more of a mystery than it is,
from our vantage point over a century later.

Acton Mine
The Acton mine, though its company had only recently
been incorporated (October, 1879), seemed to have an edge on
its competitors (January 2, 1880,
"This mine has gained
considerable celebrity
the past few months and the stock
has been quite a favorite in the market. Two shafts have been
sunk on the property. Suitable shaft houses have been erected.
An assay taken from shaft No. 1, at a depth of thirty five feet was
silver $56.13: lead $48.10; total value $104.23."
noted for his Qlr.,r.n.onf'
9,

Advertisement from the Maine
1Jecemb er 9, 1881).
1

"The surface ores of the Acton lode, are
and
for a time, will be difficult
but it is gratifying to know
vein, the base elements - such as
as
have enumerated above a1s:appe<lr and
to rich sulof silver. At the
of the famous Comstock lode at Yirthe ores were so base with zinc, lead, arsenic and
very elements contained at the out-crop of the
could not be worked
the
wet process, but
had to be roasted.
the
of about 300 feet from the surface however, these rebellious minerals
from the mines and
not a vestige of them has been encountered since - ..... """"'""" the great
lode has been
at many
to the
of 2700
vertical feet. As the surface ores of the Acton are very similar to the sur-
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face deposits of many of the leading mines in Nevada, Idaho and Colorado, it is fair to conclude that the law ofledge mineralization in Maine,
does not vary widely from its action in other portions of the continent,
and we may therefore confidently predict that, at the depth of a few hundred feet from the surface, the Acton will yield free-milling sulphuret
ore. For reasons not yet clearly defined, true ore fissures gradually
widen as depth is attained; the vein-stuff becomes less obdurate, the ore
bodies grow larger and richer with the increasing width and invariably
become less troublesome in the work of reduction. These facts have
been established by practical developments in other portions of the
country, and they ought to be of encouraging importance to the miners
of New England.
The mining property of the Acton Company embraces 500 linear
feet of the great lode, with a wide area ofland on either side of the same,
for working room. At present the company is driving down two working
shafts - each double compartment - and will shortly have upon the premises machinery capable of driving both shafts to a depth of 500 feet. The
working shafts are located a little west of the vein-outcrop, and are distant from each other about 100 feet. Shaft No. 1 has reached the depth of
thirty four feet and will tap the ledge at the depth of five or six feet further. Shaft No. 2 is down thirty feet, and at this juncture (Nov. 29[,
1879]) has encountered the upper side of the lode. The vein at this point
is perfectly true to its usual strike and dip, and the hanging wall is well
defined. The ore at the bottom of this shaft is apparently less rebellious
in character than at the surface, and the mineralization of the lode is
quite uniform through the visible portion of the mass. Between the two
working shafts there is a frame ore room, with blacksmith shop annexed, and the company will immediately erect comfortable shaft
houses over both shafts, so that work can proceed without interruption
during the winter.
The company has selected a very favorable location for the work
of development. The site is upon an elevated mesa, or terrace, which
rises twenty feet, or more, above Barrow's Brook [Little River], and will
therefore afford fine dumpage ground for the waste-rock. It may be
noted that the stream just mentioned is quite a rivulet, and its waters may
be readily utilized for driving the machinery of the mine. In fact, everything in and about the Acton, is strikingly suggestive of ultimate success. The lode, as already stated, is large, permanent, and (according to
statements of the most trustworthy assayers in New England) the ores
are surprisingly rich in silver. The property is convenient to a busy Railway, and is easy of access from every point of the compass. Excellent
water power is right on the ground, and supplies of every kind can be
procured at prices merely nominal, as the following summary will
show:
Laborers per diem,
Wood (delivered) per cord
" ton
Coal
Building Lumber " M
Shaft
" M

$1.25
2[.]00
5.00

13[. JOO
6.00

... I am confident that such a mining property, with such rare facilities for working it, would be, indeed, a grand prize to many a struggling miner in the far west, who is wearing out his life in an unequal
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contest with the elements, with the deserts, with the savages, and with
merciless monopolies."

The Maine Mining Journal reported further on the Acton
mine (March 26, 1880):
"Acton. 500 feet. Shaft No. 1 is 60 feet in depth with a cross-cut of
15 feet at the bottom, and is abandoned for the present. Shaft No. 2 is
down 60 feet, and the vein 15 feet wide was encountered at 50 feet. A
sump has been made to receive the surface water, and an incline started
with the intention of following down on the vein. The ore shown at this
point is a rich and massive galena with some arsenical iron, and extends
across the whole width of the vein. A shaft house 28x40 has been
erected, and the machinery consists of a thirty horse-power engine and
boiler, made by Cook, Rymes & Co., Charlestown, Mass., and a Higley
Comish pump. A large and convenient boarding house with accommodations for 70 men is nearly completed."

An unusual method of reporting (April 16, 1880, MMJ) makes
one wonder what was considered "rich" previously: "On Saturday last a very rich body of ore was struck 30 feet below the 65
foot level."

Androscoggin Acton Mine
Very little work ever occurred at the Androscoggin Acton
mine. More ballyhoo was made at its opening than at its demise
(April 23, 1880, MMJ):
"The Androscoggin Acton Silver Mining Co., of Auburn, Lot No.
15, next north of the Dirigo, is about to begin operations. This is universally acknowledged to be one of the richest and most valuable lots in the
entire Acton region, and the result of its development is looked forward
to with great interest by those conversant with the Acton lode. - [Boston
Advertiser."

Boston Acton Mine
The activity in the district attracted explorers, adventurers,
and opportunists. Silver fever was so high that more mines and
mining companies appeared. On February 6, 1880 (MMJ), it was
announced:
"The Boston Acton Silver Mining Company will soon be organized. It is understood that Mr. John S. Morris, of Portland, a gentleman
who has been largely instrumental in opening up the famous Acton region, will be president of the Company. It will be organized with a capital of $500,000, divided into 100,000 shares of a par value of $5 each.
The work of sinking shafts on the property has been in progress several
weeks."

Typical of many of the mines that were opened, The Boston
Acton mine was sunk into a vein of unknown value. The Maine
Mining Journal (March 26, 1880) noted:
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"The vein is here observable in the bed of the brook, and the work
which has been accomplished consists of a tunnel pushed into the hill to
strike the easterly vein. It has reached a depth of nearly 100 feet, is well
timbered the entire distance, and judging from the quartz which is coming in, the workmen are in close proximity to the vein."

"The Bullion has its shaft down over sixty feet, and is making
rapid progress. Feeders have already been cut through, which speak of
the approach to the main ore channel. The engine and pumps run faultlessly, and everything seems to .slip along its channel with clock-like
regularity. A neat and good-sized office is already completed, besides a
magazine for the storage of explosives. The spot for the concentrating
mill is already levelled off and work upon the foundation will soon begin."

Bullion Mine
The Bullion Mining Company organized in February, 1880
(February 20, 1880, MMJ ). The Bullion company did not send
many announcements to the Maine Mining Journal, but several
references are known which were made by officers of the Consolidated Acton mine, Charles Hitchcock, and others. Not long
after organization, however, an ambitious announcement was
made (March 5, 1880, MMJ):
"The subscription to the Bullion Mining and Milling Company
will close March 15th instead of March 31st. This company will do all
the concentrating for the various mining companies on the Acton lode.
It is necessary in every mining camp to have one company which will
take the ore and the Bullion company will be organized for that purpose
as well as mining. They own 600 feet. Mr. J. W. Douglass, an old Nevada miner, is now sinking a shaft. - [Sunday Sun."

This company "meant business" as by March 26, 1880
(MMJ):
"The property of the Bullion Mining and Milling Co. A fine shafthouse 24x40 has been built, and a 3 compartment shaft is down 35 feet
and partially timbered. A 15 horse-power engine with a boiler of larger
capacity, built by Rawson & Hettinger, Cambridgeport, Mass., are in
position and a Knowles pump is on the ground. A large and substantial
gallows-frame is in process of construction and also a water-tank of sufficient capacity to supply the works. The ground has been graded for the
foundation of a Bradford concentrating mill, with a capacity of 50 tons
daily, which has already been contracted for and is in process of construction. The whole is under the direction of Supt. Douglass, who is a
practical miner of many years experience, and is thoroughly conversant
with the workings of every department connected with a mine."

Amining announcement gave the progress (April 23, 1880,
MMJ):
"The Bullion have got their shaft down 55 feet and have three 8hour shifts at work, and are sinking at the rate of three feet a day. The
concentrating works will be on the ground the middle of May. - [Argus."

Despite the rapid early progress, careful reading indicates
that two weeks later, work was concentrated on surface development rather than in deepening the shaft. A hint at possible speculative nature of the mine was indicated concerning the vein and
its "feeders" (May 7, 1880, MMJ ):

The next issue of the Maine Mining Journal (May 14,
1880) contained some duplicate information, but included:
"The buildings, machinery, shaft timberings and everything connected with the establishment have a substantial appearance and look as
if they were intended for business. The shaft is down 65 feet, timbered in
three compartments, one each for ladders, buckets and pumps .... Supt.
Douglass has found much difficulty in securing practical workmen, and
progress has necessarily been somewhat slower than he anticipated, but
on the whole one can but be well pleased with the present condition of
the mine."

No Bullion mine progress was reported for two months.
When information came, it did represent meagre effort (July 16,
1880, MMJ): "The shaft is down about 100 feet. Supt. Douglass
is doing excellent work." By August 20, 1880 (MMJ), the shaft
was still 100 feet deep, but there was a cross-cut at the bottom of
the shaft of thirty feet. The demise of the Bullion mine was not
directly reported in the Maine Mining Journal, but some news
eventually was reported (September 23, 1881, MMJ): "The
Edgemoggin Mining Company purchased the shaft-house and
hoisting works of the Bullion Mining and Milling Company, of
Acton. They have already been removed and are on the way to
Sedgewick." Several such salvage sales were reported of failed
companies, often with the equipment going to officers of the
failed companies which presumably found use in other companies they were associated with. (It is interesting to note that in the
same issue of the Maine Mining Journal the Edgemoggin company had a news release which could imply that new facilities
were being installed: "A good and substantial shaft-house is to be
erected and steam hoisting machinery will be put in. A vessel is
now enroute to the mine from Portland with the machinery, lumber and supplies."

Casco Acton Mine
The first announcement of the Casco Acton mine was made
June 25, 1880 (MMJ):
"Work is progressing rapidly night and day. A depth of75 feet has
been attained in the double compartment shaft. At 100 feet, drifting will
be commenced."

The Casco Acton mine soon announced (July 16, 1880,
MMJ):
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"Work is being prosecuted vigorously and both day and night
crews are employed. The shaft has been sunk to a depth of 80 feet and a
drift to the eastward has been run 10 feet."

By this time the lack of real news from the Casco Acton seems
obvious. The superintendent wanted to race his work to get a respectably deep shaft and cut a drift to the vein where it then could
be worked efficiently. The problem was the assumption that the
vein would be worth working once they got there. Typical of
"mines" in Maine, and virtually all other mining boom districts
in the world, mines with discovery veins were surrounded by
"wildcat" mines: "Dig and Hope."

"Progress at this valuable mine has also been rather slow and tedious. The shaft is down 55 feet vertically with an incline thirty-five feet
deep. Work is discontinued in the incline, and the force are pushing the
straight shaft with the intention of tapping the vein at a greater depth.
There are rumors of a change in the board of officers."

El Dorado Mine
The organization of the El Dorado Silver Mining Company
was announced on March 5, 1880 (MMJ), but the mine never
amounted to much. No other reports ever appeared in the Maine
Mining Journal and it may have been a stock adventure.

Acton Mine
Forest
The Deering Acton mine is seldom mentioned in the Maine
Mining Journal. One of the reasons for the silence appears to be
evidenced in a notice (June 25, 1880,
"Work has not stopped at this mine since the start. They are now
down 60 feet in their perpendicular shaft and expect to strike the vein
soon. The owners propose to push things right along and make a success
of the property. Mr. S. Z. Dickson, who visited the property recently, expresses himself as being well pleased with the location of the mine."

Mine

The Forest City mine was incorporated in December, 1879.
By January 2, 1880 (MMJ), it could only be reported:
"The property is known as lot No. 10, and is north of the Portland
Acton Company. A cross cut on the vein has been opened. A shaft is being sunk. Mr. Gardner Floyd, the well known submarine contractor, is
superintendent."

some progress occurred:

Mine
"The Acton Lode was discovered in 1878 by Mr. Wiggin ofFarmington, N.H., who bonded at that time a large portion of the properties
upon which the mines are now located. A tract embracing 500 feet on
the vein was sold to Farmington gentlemen who organized a company
under the name Dirigo Silver Mining Company ...
The [Dirigo] shaft was sunk by contract to a depth of 60 feet, since
which time progress has been slow. Preparations are being made, however, to push the work with renewed vigor. The shaft is VGrtical 45 feet,
with an inclination of 36 feet following the vein and is in good ore. A
substantial shaft-house has been erected, steam hoisting works are in
operation and also a Higley pump. Work is at present discontinued in the
shaft and preparations are being made for timbering" (March 26, 1880,

A month of silence was broken by another announcement (April
23, 1880, MMJ), but the report does not suggest that the shaft is
shallower; the shaft has an additional spur of the mineralized
vein at a shallow depth:
"The Dirigo Silver Mining Co., ... , from whose shaft recently
Prof. C. H. Hitchcock obtained native silver, has again made a rich
strike, finding at a depth of 60 feet in the vertical shaft, about five feet
below the footwall of the vein, a richly mineralized spur of the east vein
of the great bonanza vein of the lode, and they expect to reach the east
vein at a short distance further."

Rumblings of the future appeared on May
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1880 (MMJ):

"Shaft is about 30 feet down. Ore of excellent quality is being
taken out daily. An average specimen assayed by Prof. S. K. Hitchings
gave the following result: gold, $11.07; silver, $48.63; lead, $35.50; a
total value of $95.20 to the ton."

In what was decidedly fast progress, the Forest City reported
(March 26, 1880, MMJ):
"Forest City. 500 feet on the veins. Shaft down 45 feet vertically
with an incline of 22 feet. At a depth of 20 feet the vein
feet in width
was encountered and some of the best ore yet discovered in the vicinity
taken out. Work is suspended and the shaft full of water. The works consist of a shaft house 24x40 feet and a 16 horse power hoisting engine. It
is proposed to drift from the bottom of the incline north and south upon
the vein."

Lebanon Acton Mine
The Lebanon Acton mining company was formed in February, 1880 (February 20, 1880,
The Lebanon Acton
mine and mines of the "lode" to the south are in the town of Lebanon. As with most mines, there was a frenetic drive to demonstrate to the stock holders that "The Company means business."
While far away mines in Nevada or Colorado could report progress on an irregular basis, the Acton mines were subject to the
"magnifying-glass scrutiny" of visitors from nearby Portland- a
visit conveniently done round-trip on horseback in a day. It didn't
always matter if ore was discovered immediately, so long as

History of Maine mining and minerals - Acton silver mines

there was activity. With the visit of spring the mine had begun
(March 26, 1880, MMJ):
"A strong company has recently been organized in Portland to operate upon this property, and a shaft has been started and is now down
about 20 feet. Several mineralized quartz 'stringers' have been cut
through. A shaft house will be immediately erected."

Another report (April 23, 1880, MMJ) read:
"The Lebanon Acton mine is now down 32 feet, and working two
shifts of ten men by day and eight by night, purposing to drive rapidly on
a contract for 100 feet. The shaft is thoroughly timbered for 26 feet in
three compartments, with a shaft house 30x20, 10 foot post, with a roof
peaked 30 feet. A 12 hp [horse power] engine with a 16 hp boiler furnishes the power for running an improved Higley Cornish pump, and
bringing up the ore. The shaft has been crossed by several richly mineralized feeders, and the prospect is most encouraging. The vein has been
uncovered for a distance of30 feet about 15 feet west of the mouth of the
shaft, which proved to be over 8 feet wide. - [Boston Advertiser."

The Lebanon Acton may have been suffering financial and/or labor woes as were other of the Acton mines and to this end, one
wonders if the Company invented an interesting hedging of the
ore description (May 7, 1880, MMJ):
"The Lebanon Acton shows most remarkable progress. Since my
last visit the shaft house has been entirely completed, the engine and
pump set up, and the shaft sunk to a depth of over forty feet. The feeders
have been growing richer and richer as depth has been attained, and now
considerable galena is being obtained, with more or less native silver. It
is thought by those interested in the mine that the vein will be tapped at
something under seventy feet. The present indications would seem to
point to that belief. There is not a property upon the lode that has shown
such rapid and at the same time such thorough work as the Lebanon Acton. - [Boston Globe. "

A description of the ore the next week (May 14, 1880,
MMJ) was perhaps closer to the truth:
"The Lebanon Acton shaft has reached a depth of 45 feet, and is
being pushed rapidly. A substantial shaft-house contains suitable steam
machinery, and the whole is under the supervision of Mr. Gardner Floyd
& Son. Numerous quartz stringers have been encountered and the bottom of the shaft is at present extensively mineralized with sulphurets of
iron."

Maine Acton 111ine
The

,._.,.r"'""7 "'h,.,,.-.

of the Maine Acton was announced on
5,

"The Maine Acton Silver Mining Company was organized Saturday (under the laws of the State of Maine) by prominent business men

and capitalists of Saco and Biddeford to develope a mine already purchased upon the famous Acton lode of silver and lead. They start with
fine prospects, having purchased their land for cash, and plenty of working capital in the treasury, and intend to commence sinking a shaft at
once, before offering any stock. Subscriptions of a limited amount of
stock can be had at 5 per cent by applying to the officers or directors of
the company for twenty days only. The capital stock of the company is
$500,000. The number of shares 100,000; par value $5. full paid and unassessable."

As was required, early reports were necessary to keep investors buying stock, or, in some cases, to begin buying stock.
On March 26, 1880 (MMJ), it was reported:
"This lot has a frontage on the road of 600 feet. At the other end
the width is 225 feet. Workmen are engaged in cross-cutting for the
vem ....
The adjoining property on the south is owned by John S. Jones,
and the next by Moore of Lewiston, but they have not been prospected,
and indeed the lode has not been traced in this direction beyond the Butler farm. With the opening of spring active prospecting will be commenced, and undoubtedly the veins wi II be found to extend much farther
in either direction than is at present certain.
The extensive surface showings of this immense lode, the richness and extent of the ore body wherever the veins have been tapped at
any depth, the flattering opinions of miners and professional geologists,
and above all, Prof. Stewart's enthusiastic report, are most convincing
arguments in its favor, and when the various companies now operating
in this locality shall have their works perfected, and are fairly under way
in true mining fashion, (which in many cases will not be long) we shall
expect soon to hear of startling developments."

On May 14, 1880 (MMJ), the shaft was 14 feet deep ("Several
quartz stringers have been cut through, some of which contain
considerable mineral."), and by May 21, 1880 (MMJ), the shaft
was only 19 feet deep and had only then struck ore. Given the climate of mining as well as stock speculation, a controversy arose
which from today's perspective seems to suggest that the Maine
Acton was a speculative mine (June 4, 1880, MMJ):
"Upon the occasion of a visit to the Acton district several months
since, we commenced at the Dirigo and followed the lode down for a
distance of two miles or more in order that we might be able to give a
correct report of the prospects of the several companies there located
and the developments which had been made along the line. Our report
was accordingly made up from the results of our observations. If any
statement made by us at that time was not in accordance with the facts,
we should upon any and all occasions hasten to correct the error.
Before reaching the Butler farm the veins are to all appearances
lost, that is to say they are covered with soil and do not come to the surface . That they exist as far or farther south than this property we have
never the slightest doubt, but the few cross-cuts and prospecting pits
which have been made failed to show them and of course the line of direction they might take would be somewhat uncertain. Mr. Butler, the
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owner of the farm above mentioned, told the writer that several years
ago while digging a well near his buildings he struck into a vein of very
hard, pure white quartz, but at that time no thought of looking for mineral occured to him. A mile or more below this place have been found
croppings which while proving the existence of veins do not in view of
the fact that they have not been found on the intervening properties
prove that they are a continuation of the 'Acton lode' although it is quite
probable that future developments may show that such is the case. Be
that as it may, we, at that time, felt warranted in making the statement
that 'below the Butler farm the veins had not been traced,' and so far we
have not received sufficient evidence to the contrary to cause us to retract.
The Maine Acton Silver Mining Company was organized some
time since by prominent residents of Saco and Biddeford to develope
the property next south of the Butler farm. Several of the officers are
personal friends of ours, and we could certainly have no object in misrepresenting them or their property, and we certainly hope that it may
prove to be one of the most valuable on the lode. However, we have no
intention of being 'bull-dozed' by any one, and accordingly we think a
brief statement may be in order. Shortly after our report upon this district had appeared, several of the officers of this company commented
sharply upon our statement that the veins stopped at the Butler property.
We quietly told them that nothing of the kind was said and referred them
to the files of the MINING JOURNAL. A few weeks since we received
a letter from one of the officers stating that their superintendent had just
arrived in town with the information that he had struck the ore vein at a
depth of 19 feet. This item of news we published in our next issue. The
letter, however, wound up with the remark that 'it is now evident that
veins did not stop at Butler property.' We were naturally somewhat indignant at being thus wilfully misquoted, and wrote him to that effect,
requesting him whenever he had occasion to quote any of our statements
to try and have them nearer correct. In reply we received the following
letter, which for several reasons we see fit to publish.
SACO, Me., May 20, 1880
Dear Sir. - Any man of sense who knows anything about the Acton
lode himself and not what he is told by certain interested parties, knows
that the vein has been traced a long distance south of the Maine Acton
property, beyond and towards Hanscom's Comer, so called. If you are
going to publish a mining paper fair to all it is about time you learned the
fact that two or three men have not got all the mines in Maine.
It is rumored -- mind I do not say it -- that there are certain parties
who control you and your paper; at any rate appearances indicate that
such is the fact.
Yours very truly,

We are sorry to be obliged to repeat for the benefit of our friends
of the Maine Acton, what we have several times asserted - that no one
but the persons whose names appear on our editorial page have any connection whatever with this paper, and no one else can express an opinion
through these columns except over his own signature. Furthermore, we
wish to state most emphatically that neither the fear of having our motives misunderstood nor of being suspected of having been 'bought up'
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by interested parties shall ever deter us in the slightest degree from expressing an opinion or making a statement. Our opinions may at times
be at fault; we only give them for what they may be worth; but our statements, we are always ready to stand by, and furnish the necessary proofs
when called for. It has been our aim to be fair and impartial to all, and we
flatter ourselves that we have succeeded as well as the average newspaper; more we cannot expect. And here ends the Maine Acton business,
except so far as our mission as a news-paper shall lead us to give from
time to time the developments and actual condition of the property."

Morris Mine
The organization of the Morris Mining Company, situated
next to the Bullion mine, was announced on March 5, 1880
(MMJ). No otherreport was made in the Maine Mining Journal.

Portland Acton Mine
By the beginning of 1880, the Portland Acton mine (incorporated 1879) had only begun operations: "A day and night crew
is being employed in sinking a shaft on the property of the company. But one shaft will be sunk before spring. Work will be
pushed through the winter" (January 2, 1880, MMJ). One month
later, progress was announced (February 6, 1880, MMJ): "Shaft
has been sunk to a depth of about 40 feet. Good ore is being taken
out."
The Portland Acton mine, being located between the obviously rich Boston Acton and Acton mines, didn't require a discovery to get started, but a strike had to occur at depth. The
wisdom of unification of efforts may have prompted the earliest
activity of the mine (March 26, 1880, MMJ).
"Portland Acton. A vertical shaft has been started which encountered the vein at a depth of 30 feet, and is now some distance below it.
Drifts will be started at 75 feet. Work is discontinued as is the case of the
Forest City, pending the result of the consolidation business. If this is
brought to a successful issue, these three companies with the Acton,
which is the next South, will be placed under one management, and
worked as one mine."

Silver Wave Mine
The Morris, Silver Wave, and York County mines were
listed as "private" mines as of April 2, 1880 (MMJ). It was reported of the Silver Wave mine (March 26, 1880, MMJ):
"This is owned by Mr. Cowell of Leadville, Col., who has expended upwards of $2000 in prospecting it by cross-cuts and a shaft 40
feet deep. It is one of the most promising properties on the entire lode,
and the owner is now in the West closing up his business with the intention of returning in April, and commencing work in earnest."

The mine owner obviously returned and, though not saying
much about their mine's progress, sent a sample for "smelting."
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The claim of being "adjacent" to the Acton and sending a sample
for "smelting" were more akin to publicity stunts than mining
(June 11, 1880, MMJ):
"The ore being mined in the Silver Wave shaft, adjacent on the
south to the Acton, also continues to be very rich and promising, and the
owners are preparing to send away a lot for concentrating and smelting.
It is thought it will show some $200 or $300 per ton. - [Portland Argus,
June 4."

The results were not publicized, if there were any.

York County Mine

·--------+-----

A New Rock Breaker.
The following description of a new crusher manufactured by
the Gates & Scoville Iron Works Co., 52 South Canal St., Chicago, whose card will be found in our advertising columns, appeared in a recent issue of the Railway Revieio :
The accompanying cuts represent sectional views of the P.
W. Gates rock breaker and ore crusher. a machine which, it is
claimed, will do double the work of any other receiving and
db:charging the same size stone. Power. durability and simplicity of construction are aimed at in this device. The views
here presented attest its simplicit/, and practical experience
for the past two years has demonstrated its durability and
power.
A reference to the illustrations will rendel' its construction
clear. A is the outside shell or crusher: B the wrought-iron

FIC.I.

In a report which should have alerted all investors, the York
County mine made its media debut (May 14, 1880, MMJ):
"The second lot below the Lebanon Acton is owned by a company
recently incorporated ... A crew of men have been engaged crosscutting, and the location for the shaft having been decided upon, work
will immediately commence."

Merger or Die! -Acton Consolidated Mine
The faulty wisdom of so many mines, so close together, and
on a single set of veins quickly struck some of the mine owners.
The duplication of efforts was apparent. As the goal was to get
down to the paying levels of the "lode," it was obvious that the
area did not need to be perforated, only accessible: "There will
be a special meeting of the stockholders of the Acton, Boston
Acton, Portland Acton and Fore st City Mining Companies, at the
office of Rollins & Adams, 22 Exchange St., Portland, on Friday,
April 16th [1880], to see if the companies will authorize the Directors to sell their properties to the Acton Consolidated Mining
and Milling Co., or make other arrangements for the practical
consolidation of said companies" (April 2, 1880, MMJ).
The organization of the Acton Consolidated Mining and
Milling Company was announced to have been formed from the
Acton, Boston Acton, Forest City, and Portland-Acton Mining
Companies utilizing officers of the existing companies (April
23, 1880, MMJ). Stock was exchanged by the shareholders according to a schedule of work performed and shareholders were
encouraged to exchange their stock expeditiously, though by
June 18, 1880, half of the old stock was still outstanding. The
shaft of the Acton mine was chosen to be followed, as well as the
Boston Acton mine, with the other two properties apparently to
remain idle. While the nearby Bullion Company was set up as a
"milling and mining" company, none of the four principals of the
Acton Consolidated company had used milling in their names.
On April 30, 1880 (MMJ), the Boston Advertiser was cited:
"Mr. R. A. Varden, a well-known English assayer, who is well
versed in the practical duties of treating low grade ores, has just made a

shaft; C the head, of white iron, cast in chill; E, three op.enings to receive the rock; G, gear wheel and pinion; H, discharge aperture; IJ, the concave, white iron, cast in chill; V,
carbon bronzes box. 'fhe top of the perpendicular shaft and
boxes take the shape of a ball and socket and are stationary.
The lower end of the shaft passes through the hub of the gea1·
wheel about half an inch out of center. The shaft thus receives a gyratory motion positively obviating all grindino-, and
reducing the wear. The continuous crushing gives this breaker all the advantage over the jaw crusher that a rotary saw has
over the up and down saw, and by this donble 1 or even triple
the work of any other crusher is enablctl. The followino- advantages are claimed for it over other machines by its o~ners
and manufacturers, the Gates & Scoville Iron Works, 52
South Canal street, Chica~o: ••Jt costs less in proportion to the
work it will do. It will ao double the work of any other. It
takes one-fourth less power to do the same work. It takes a
500-lb- fly-wheel, while others take at least a 4,000-lb. It requires no foundation or fastening. 'l'he chill faces will last
three times longer than any other. It has no grindino- motion.
It takes less oil. It takes much less repairs than others. It
doe1 not shake or jar a building. It has thn~e opcnino-~ to feed
or put stone in. 'l'he discharge opening will not let thin stone
through like the flat jaw crusher."
Equipment review from the Maine Mining Journal
(November 19, 1880).

thorough inspection of the Acton lode, and has accepted the management of the Bullion smelting works about to be erected at Acton, and is
busy with his plans and specifications for the smelting department, the
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concentrating machinery having been previously contracted for and is
now being built in Philadelphia."

On May 14, 1880 (MMJ), R. A. Varden wrote of"Dressing
Maine Ores" and put the problem into perspective:
"Now that several of the mines in the State of Maine have proved
without doubt the existence of large mineral deposits, and in some instances considerable quantities thereof have been brought to the surface, the question arises, what is to be done with the ore now that we
have it? and should it be shipped to the smelters in its crude state, or be
subjected to some preliminary treatment to enrich it and lessen the bulk
for transport? A few remarks, though containing nothing new, may be
interesting to your numerous readers ....
The only reliable way to arrive at the true market value of the ore
is by practical test. Send say 50 tons into the market and be guided by the
smelter's opinion after it has been passed through the furnace. It is true
the assayer will give you the value of the ore, but his figures show only
the value of the metal, according to prices publicly quoted, under the
supposition that it is already extracted in a metallic state; but on the
other hand the smelter's price, or market value of the ore, will be considerably lower as his profit and the so-called "returning charges" or cost of
the metallurgical operations have to be deducted ....
Having once decided upon concentrating, great attention must be
paid to the most advantageous manner of laying out the works in order
to save labor as much as possible. In starting new concerns there should
be no hurry about erecting expensive concentrating works, until you are
quite certain there is sufficient ore to keep them running. Developing a
mine is in most instances a long and tedious affair, and all available
money may probably be wanted to place the mine in a position to return
regular quantities of ore; but iflarge sums are spent on machinery there
is no immediate necessity for, the bottom of the shareholders' pockets
may be reached before the ore, resulting possibly in your having to
abandon the undertaking, while others may take up and work to their
own benefit, what you, through lack of funds, have been unable to accomplish ....
One great objection I have to erecting elaborate machinery at an
early stage of development, especially in a new district like the State of
Maine, is the comparative state of ignorance we are in as to the adaptability of certain machines to our ores, which can be determined by trial
only. For this purpose I would advocate erecting small temporary
works, at a small expense, capable of treating all the ore likely to be
raised from exploring work, sinking shafts, driving drifts, etc., and once
being assured of the extent and value of the mineral deposit, the old
works can be added to, improved or entirely removed and replaced by
others, as the experience of the temporary process shall dictate.
One word in conclusion respecting high concentration. Except
where the ore is of low value and transport high, excessive concentration should be avoided, for the more you wash the stuff the greater will
be the loss .... Any one may satisfy himself of the truth of this by taking a
little powdered galena or yellow copper in a shovel with a little water,
and a fine film of ore will be seen floating on the surface and no small
difficulty will be experienced in inducing it to sink. Hence the saying,
'water will steal ore.' "
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Unfortunately, few Maine miners heeded the advice. An assay of
a 139 pound sample of "average ore" [unconcentrated?] (May
21, 1880, MMJ) yielded $76.70. (Note: The May 21 report noted
a typographical error where there were supposedly 31,533 grams
of silver worth $32.30.) Varden continued his reports, for the
benefit of all miners, in subsequent issues of the Maine Mining
Journal, and the article may have been partly to genuinely instill
wisdom in the miners, set the stage for a large ore concentration
works to be established to the benefit of his company as well as
others, and to encourage the purchase of company stock. (On
July 2, 1880 (MMJ), the formation of the Maine Mining, Smelting, and Bullion Company was announced with works to be
erected at Portland.) A perspective was provided by the following mining report (May 14, 1880, MMJ):
"Work upon the four Actons which have been merged into one is
not progressing as rapidly as could be wished. The public have been
given to understand - through the newspapers - that the consolidation
business had been perfected, that matters had been arranged to the satisfaction of all concerned and that Messrs. Varden and Dickson who arrived some weeks since, would immediately assume charge of the
works. Such does not seem to have been the case, and the only operations which are being carried on are in the tunnel on what was formerly
the Boston Acton property, and at the old Acton, where a few carpenters
are at work making several hand jigs for concentrating purposes, and
other necessary improvements. Probably the officers of the company
know what they are about, and there are undoubtedly good reasons for
the present delay, but the stockholders and the public generally are impatient, and it is earnestly hoped that such splendid properties as these
may not, from whatever cause, be allowed to remain inactive for any
great length of time. There has been considerable difficulty in securing
skilled workmen, which may in some measure account for the delay.
The tunnel has been driven into the hill a distance of 115 feet, and from
the character of the rock, is thought to be in close proximity to the easterly vein which it is intended to cut."

By the beginning ofsummer(June 11, 1880, MMJ), the Acton Consolidated company reported:
"The magnificent strike ofore in the Acton Consolidated shaft, 90
feet depth, was the grand sensation yesterday in mining circles. Hon. G.
P. Wescott brought down yesterday from Acton shaft some immensely
rich gray copper and fine galena ore, which will assay, according to the
opinion of Mr. J. W. Douglass, the superintendent of the Bullion Company, as high as from $700 to $1,200 per ton, and ranks it the finest mineral property in Maine, with promise to improve every foot further. This
certainly is encouraging to the owners and believers in the Acton property, and verifies the prophecies of Profs. Stewart, Hitchcock, and
Bartlett and others, that it is a true fissure vein, and only needs development to render it one of the richest and most valuable mineral properties
in the country."

There had been some hints in the press that all was not well
in the Acton mining district. Officers were switched in mid-term,
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workmen were scarce, veins were not well mineralized (the scarcity of assay reports is evident), and a general collapse in the nationwide stock market had occurred. In the Maine Mining
Journal (June 18, 1880), the following letter intimated many
concerns not well covered as news, but it also contained some
supportive discussion:
"PORTLAND, June 5, 1880.
There is a commendable degree of activity being displayed by the
various mining companies represented in Portland. Those which, in the
days of the March 'boom,' foresaw coming trouble and prepared their
treasury against it, are pushing operations, and by fall will be able to
make a showing that will put them beyond the reach of financial accidents hereafter.
Our mining men are learning one lesson which it is to be hoped
they will take to heart. When many of the companies organized, large
considerations in stock were made to certain estimable, wealthy and
easy-going citizens to become president, and lend their names as ornamental figure-heads to the list of directors. These men really have had
nothing to do with the management of the companies they appear as
presidents of, beyond affixing their autographs to the stock certificates.
The real management of the companies devolved upon the speculator
who sold the club stock, and occasionally it has happened that the mine
has been managed more to sell the stock than to dig for mineral. This
sort of thing is by no means new to the world, but it was to Maine. It was,
perhaps, a necessary experience to fit our people for the proper appreciation of the reality and magnitude of the business into which many of
them rushed so quickly. Now the stockholders in these companies are
beginning to awaken to the manner in which they have been used, and
when the days of annual meetings come around again they will make
short and effective work with the figureheads which lured them on to
unprofitable investments, at least so far as their connection with the·
companies are concerned.
As to mining news in general, there is plenty of it. The Haviland
copper mine, of New Hampshire, is pushing operations upon their
splendid property on Gardner Mountain. They are driving for the Bonanza vein in the east drift, and Mr. Varden, an English mining expert
who recently examined the property, predicts that it will be struck before going many feet further. Doubtless at this writing they are in the
vein and beginning to take out good ore. The surface appearance of the
vein indicated great richness.
The shaft of the Bullion mine on the Acton lode is now down
nearly ninety feet, and is looking finely. The buildings for the company
are being hurried forward. One of its near neighbors has recently, at a
depth of about ninety feet, struck into a rich streak of galena, thickly
sprinkled with gray copper which assays several hundred dollars per
ton. There has been a deal of prejudice excited against the Acton mines,
-perhaps not altogether unjust, - on account of mistakes in management,
but every foot attained in depth has fulfilled the predictions of the mining experts and geologists who made the preliminary examinations of
the property. The arsenic and iron which was so plentiful on the surface
is gradually disappearing as they go down, and the ore is becoming more
massive and richer in silver. Stockholders in companies which have any
money in their treasury and brains at the helm are in no wise discour-

aged, as a rule, though the world is plentifully supplied with that class of
persons who rush to sell the moment stock falls a point.
The El Dorado, one of the most northerly mines on the lode, is one
of those companies about which no complaints are heard. The treasurer,
Mr. C. D. B. Fisk, is a young man of very marked business ability, and
the company is composed of men who have made money in every enterprise they have undertaken. Only a limited amount of stock has ever
been sold, and Mr. Fisk took care that the treasury was early placed beyond the reach of accidents of the stock market. As a consequence, their
bills are promptly paid, their credit is good, work on the mine goes right
along, and stockholders have a happy and contented look. One contract
for sinking this shaft i.s just out and a new one for continuing the work is
being negotiated ....
C. W. Hobbs"

Vague details were given by the Consolidated Acton company (July 16, 1880, MMJ):
"Developments are progressing favorably. The work is being
pushed in the shaft. Mr. Varden is the superintendent in charge. A new
pump is being put in."

By August 20, 1880 (MMJ), it was reported of the Acton
mine: "The shaft is down 135 feet, the last 75 feet being on the
vein. The Company have great confidence in the future developments." R. A. Varden, the superintendent for the Consolidated
Acton Company wrote of financing a mine and stock procedures
which gave considerable insight into future developments
(August 27, 1880, MMJ):
"The basis on which mining companies are formed in the State of
Maine and the manner of placing the stock upon the market is the great
and primary cause of the present depressed state of mining enterprise in
this district. The fact of having stock of a so-called par value of say $1
per 100,000th share gives no idea of either available capital or the financial position of the concern, for instead of realizing their par value they
are offered to the public at whatever price they choose to give, some at
one price and some at another, but generally below their par value, consequently an outsider has no means of judging of the amount of money
there is in hand or how much stock will be needed to develope the property he is about to invest in, without examining the books, which the
general public would scarcely take the trouble to do.
Furthermore a company is represented as having a certain amount
of stock in the treasury, but that is not money, and when such shares are
offered they will realize even Jess than the original issue because the
mine is in want offunds to carry on developments, whereas on the other
hand if the mine is ready to make returns the stock will be at a high premium. Thus when the mine stands most in need of funds there are none
to be had except at a great sacrifice, and when the mine can pay its own
way any amount could be raised, exactly the reverse of what is needed.
Any more suicidal system can scarcely be imagined for mining purposes where the expenses cannot with certainty be determined beforehand owing to the nature of the work. Turning to the European mines we
see a marked difference not only in the system itself but also in the prac-
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tical results. There are two systems in general use, viz: the 'limited liability' and 'cost book.' In the former a limit to the shareholder's
individual liability is determined, but in the latter this is not the case.
Let us suppose a c.ompany be formed under the limited liability
system with 100,000 shares of$ I. It is estimated that the first year's expenditure will amount to $20,000 so that the stock will be issued at 5
cents and nothing less will be taken, or 'the first call, or assessment, of 5
cents per share will be made on allotment,' for which you receive $1 of
stock with the understanding that you pay the other 95 cents when required to do so as long as the stock is held. Thus the public can see at a
glance by referring to the share lists the position of the mine and what
capital has been invested, for it will be found stated the number of
shares, total assessments per share, price last week, price this week, total
dividends, when last dividend was paid and amount of last dividend.
The Cost Book system differs slightly from the above and is not so
much in favor except in Cornwall where a large number of the prominent mines are so worked. The theory of the Cost Book approaches as
near to perfection as can be imagined but in practice it is too liable to
abuse to find a general application. Taking an example as in the former
case, say a company is started with 100,000 shares (no capital is mentioned) the first call being one cent which is estimated will cover expenses until the next general meeting held 3 or 4 times a year. At these
meetings a balance sheet is to be produced showing the total liability of
the company up to date as also the assets after writing off a sum for depreciation of plant machinery without including unsold mineral, also an
estimate of expenditure for the ensuing 3 or 4 months. Should the account show a deficit an assessment is made to meet it, but if a surplus it is
divided among the shareholders. Seemingly nothing can be more simple
or equitable, but by suppressing liabilities the mine is represented in a
false position. The financial status of the company under this system is
published as in the former case.
A good criterion of the solidity of the system is shown by the liability with which they are treated by the bankers, especially those incorporated under the Cost Book that overdraw in some cases to the
amount of $150,000 with interest at 5 per cent., but the limited liability
also overdraw to large amounts, the security being good as the outside
public can judge of the financial position of the mine.
In Nevada and the Western mining regions unassessable stock is
almost unsaleable, giving pretty clear proof of the value of the system of
assessment for mining purposes. Even under existing circumstances
had the stock been sold at its par value instead of a few cents, which
would in reality amount to the same thing for the buyers, because less
stock would have been sold for the same amount invested, that is, instead of issuing 100, 000 shares at 10 cents to raise $10,000 only 10,000
shares at$ I would have been necessary. The dividends would remain
the same on the money invested although greater per share. This would
not only have improved the state of the treasury but have greatly reduced the share jobbing and dealing, an everlasting curse to legitimate
mining."

However, hidden circumstances must have occurred as no
information came from the Acton district via the Maine Mining
Journal until October 1, 1880: "The York County Advocate says
the [Acton] mines have all stopped work except the Acton Con-
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solidated which is running as usual." The next week (October 8,
1880, MMJ) it was reported: "The shaft has reached a depth of
140 feet. The vein is about 20 feet in width and well mineralized." As the shaft was already at 135 feet by August20, progress
was only one foot per week since then. On October 15, 1880
(MMJ), there came a chilling announcement:
"Work at the mine was indefinitely suspended on Thursday oflast
week on account of the lack of necessary funds to prosecute further the
work of development. It has since been understood, however, that arrangements have been made for the resumption of work at an early day,
probably within the next thirty days. Several of the largest stockholders
propose to buy up the stock, believing that with proper developments
the claim will pay. This is a splendid property and has reached quite an
advanced stage of development. The company is bountifully supplied
with treasury stock, and we cannot think it will long be allowed to remain idle."

The reason for the financial stress of the Acton Consolidated company, a company that should have had a larger treasury
than much longer surviving companies, was eventually revealed
(October 22, 1880, MMJ):
"No work is at present being done on the Acton lode, owing to the
empty treasuries of the several companies. The Portland correspondent
of the Economist in commenting upon the situation says: 'This state of
affairs would not have occurred ifthe officers of some of the companies
had not been so anxious to unload the stock which had been given them
as an inducement to sell treasury stock.'
The same correspondent is authority for the statement that a project is on foot for the consolidation of the Eldorado, Deering Acton, Androscoggin Acton and Dirigo companies."

On December 31, 1880 (MMJ), an announcement appeared to bolster hopes of continued Acton mining:
"Measures are being adopted looking to a renewal of mining operations on the very valuable property of the Acton Consolidated Silver
Mining Company. The directors of the company held a meeting in Portland on Dec. 18, and committee ... was appointed to examine into the
condition of the company and devise some means by which operations
can be resumed. The committee have attended to their duty and made a
report which is in substance as follows: the company is in debt to the
amount of $4000; the mine is supplied with buildings and everything
needed for successful mining, except money. The question is how shall
the money be raised. The company have 76,000 shares of stock in the
treasury. The committee advise that all of the individual stock be pooled
for two years, unless the mine be sooner placed on a dividend paying basis. If this is done it is believed that treasury stock can be readily disposed of, the debts of the company can be paid off and money enough be
obtained to thoroughly develope the mine. The above plan is one that
will protect the interests of the stockholders and it is hoped that it will be
successful. Unless this is adopted the property will have to be sold and
the present stockholders will lose everything."
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Arrangements were begun toward reorganization of the
Consolidated Acton Company (February 11, 1881, MMJ):
"Mr. Morris says the stock is coming in quite rapidly and believes
that the recent proposition to relieve the company of its financial embarrassments and bring about an active development of the valuable property will be successful."

The Maine Mining Journal further reported (February 18, 1881,
MMJ):
"About nine-tenths of the stock of the Consolidated Acton Silver
Mining Co., has been sent in by the stockholders and it is confidently believed that active operations will be soon resumed on this very valuable
property."

Several other companies had failed and the north end of the
Acton district was going to try a second wave of mining (June 3,
1881, MMJ):
"NA TI ON AL MINING AND INVESTMENT CO. -Through the
efforts ofB. Barnes, Jr., of Portland, a company is about to be organized,
under the above name, for the purchase and development of the
Androscoggin-Acton and Deering-Acton properties, the intervening lot
and two lots north of the Deering-Acton, comprising some 2500 linear
feet of the famous Acton lode. This section is considered an especially
valuable portion of the lode, as the two veins which have been traced for
several miles below are found to come together and merge into one upon
the Androscoggin-Acton - the well-known No. 15 lot - forming a vein
fully twelve feet in width and thoroughly mineralized from wall to wall.
It is proposed to organize the company so as to buy, sell or operate
mines, East or West, for the benefit of the stockholders .... Some $2,000
will be raised among the leading shareholders of the two existing companies with which to commence development upon the property."

Reorganization of the Acton companies was accomplished
(October 14, 1881, MMJ):
"The National Mining and Investment Company propose to commence operations in a few days. Prof. Bartlett and some of the directors
visited Acton last week and located the shaft near the junction of the two
veins which come together on the property of the company. Ore will be
taken out at once and sent to the Portland Smelting and Reduction
Works for treatment to ascertain its value."

The ability of the Acton company to be resurrected undoubtedly lay in the distance it introduced between any previously known local names and its new name.
The renewed faith in the Acton district encouraged the
Consolidated Acton company to rise from its ashes (November
11, 1881,MMJ):
"The Portland Daily Argus says: Under the new light of experience and patient, substantial development, the leading mines of Maine

are steadily and surely coming to a self-sustaining basis. It is understood
upon very good authority that the stock of the Acton Consolidated Silver Mining Company will soon be issued to the stockholders and that
nearly all have consented to exchange their old shares for assessable
stock. The assessments proposed will be light, not over one cent per
share at a time, which will secure some $1,500 on each assessment, and
the aggregate for the year would not amount to over five cents on each
share, and there being a large number of shareholders, the assessments
will be considerably distributed and thus be made easy. An experienced
and able mining superintendent has been secured to take charge of the
mine. A special meeting of the company will be called soon to ratify the
movement and put t,he matter into practical execution."

Reorganization was slower in coming than was indicated
(January 27, 1882, MMJ):
"At a meeting of the Directors of the Acton Consolidated Silver
Mining Company, held in Portland on the 2nd inst., it was voted to call a
special Stockholders' meeting for Feb. 7, to consider the proposition of
reorganizing upon an assessable basis. The present company is organized with a capital stock of240,000 shares, par value $5 each, 66,000 of
which remain in the treasury. The property consists of 2000 linear ft. on
the Acton lode, with ore and shaft house, engines, pumps and all necessary implements for working the mine. The debts of the company will
not exceed $800. The proposition is to divide the treasury stock, pro
rata, among the stockholders, and then to assess the whole stock, not exceeding six cents per share for the first year, which will enable the company to resume work and, if the prospects are sufficiently encouraging,
to continue development by levying other assessments. It is to be hoped
the stockholders will see the wisdom of the proposed plan, the adoption
of which can alone make their shares valuable and at the same time furnish the means for a resumption of work upon a mining property of great
merit, already too long idle."

The Acton district did not succeed for several reasons.
There were wildcat or speculative mines which hoped to take advantage of mines which at least had some discovery material to
substantiate prospecting. The valiant efforts of the Consolidated
Acton mine, suggest that, after initial mismanagement and duplication of efforts, additional factors were working against success. Capitalization was assuredly a problem. Perhaps the
advantages oflocation, etc. were offset by two important factors.
There was no smelting and refining works available when the
mines were at their height, and, most importantly, there was not
enough rich ore. Inexperience and overenthusiasm were important in the failure of reaching fruition. Economics forced the
closing of the Acton district. Boom days had overcome caution.

BAILEYVILLE
"Some years ago a California miner named Shephard, claimed to
have discovered gold and silver on Deacon Kelley's land in Baileyville.
He made arrangements to sink a shaft and got all ready to begin, when he
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was called away suddenly to attend to his California business. Other
parties began work and got some rich specimens, but being unfamiliar
with the business, and no one believing then that Maine was a mining
state the work was abandoned, but all who have examined the ground
have ever since insisted that valuable mines exist there. Since mining
has begun in earnest many have recalled the old miner's assertion that
gold existed in this land in large quantities. Several have talked of sinking a shaft there and undoubtedly it will be done, as if any mines in
Maine exist, this in Baileyville is surely a good one.- [Calais Advertiser" (April 2, 1880, MMJ).
The Baileyville Mining company was organized April 10, 1880
to take advantage of the notice of the property (April 16, 1880,
MMJ), but, as was typical of most mines, the Baileyville mine
was not heard of again.

THE BLUE HILL LODE
Jackson's ( l 838a) words should have been heeded when he
wrote of Blue Hill Neck: "We found at this place, arsenical iron,
chlorite, and numerous veins of spongy quartz, exactly like that
variety from North Carolina and Virginia, which contains native
gold. We could not, however, discover any visible particles of
this metal. If gold mines are really desirable, this rock is the most
probable matrix in which the metal may be found- still, however,
I should consider its discovery a great evil to Maine, since it invariably produces extravagant expectations, which are rarely realized, as may be seen in examining into the history of the gold
mines of the southern states." The same could have been said of
Maine with respect to silver and copper.
Blue Hill had better success than most mining districts in
Maine and episodes of genuine mining have occurred in the
1880's, the late 1910's, and the mid-1960's into the 1970's. Numerous mines were opened in the town including: Arctic, Atlantic (later reorganized as the Stewart), Baine, Bangor & Blue Hill
Falls, Bay View, Bisbee, Blue Hill (later reopened as the Black
Hawk), Blue Hill Central, Blue Hill Valley, Candage, Carter,
City of Boston, Darling, Dirigo, Douglass (reopened as American), East Blue Hill, Eclipse, Enterprise, Eureka, Excelsior, Favorite, Granger, Gray Silver, Grindley, Hall, Hamilton, Jersey,
Lady Elgin, Little Blue Hill, Liverpool, Mammoth (later reopened as part of the Black Hawk), Mcintyre (reorganized as
Comstock of the East), Moulton, North Blue Hill, Owen, Pelican, Phoenix, Portland Blue Hill, Red Jacket, Revere, Russ Clay,
Saunders, Silver Reef, Star of the East, Storm King, Stover Hill,
Swazey, Tip Top, Trio, Twin Lead, Victoria, Weil Freddie, Welcome Mary, White Star, and Young Hecla mines. Additional
names are known, but their significance is difficult to umavel.
The Brooksville mines include: Bakeman, Blodgett,
Candan, Cape Rosier (also called Rosier Consolidated, Goose Falls and Harborside; later engulfed by Penobscot
and still later by Callahan), Callahan, Chester, Commonwealth,
Jones & Dodge, Mills, Douglass, Abner Gray, M. V. Gray, Grindle, Manhattan, Mansfield, Mermaid, Perkins, Queen ofBrooks-
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ville, Rosier Extension, Shepardson, Smith, Tapley #1, Tapley
#2, J.P. Tapley, T. C. Tapley, W. P. Tapley, and Varnum mines.
The Deer Isle and Sedgwick mines will be listed separately.
The Castine mines include: Castine, Castine Head, Emerson, North Castine (also calledPentageat), and Sylvester mines.
The Penobscot mines include: Curtis, Hercules, Highland,
Menton Hill, Penobscot, and Silver Lake mines.
A remarkable example of strong eyes was reported (April
23, 1880, MMJ) in Castine:
"This promising vein was discovered in 1878 by Capt. Amos
Smith, from the deck of the steamer May Field, and the property was
bonded by him at that time. Immediately after, he sailed for a distant
port. Returning in 1879, he sent specimens of the surface ore to S. Dana
Hayes for assay, and the result showed 108 oz. silver to the ton. Work
immediately commenced upon the property and has continued up to the
present time, and the indications are now considered sufficiently promising to warrant the formation of the above company."
An editorial of the Maine Mining Journal offered an interesting observation about the proliferation of mines:
"We are told by modem geologists that extensive ore-channels or
fissure-veins have a uniform polar trend. In other words, the lines of
cleavage or fracture have a general direction of nearly north and south,
and the true fissures extend in unbroken straight lines for long distances,
unless disturbed or thrown out of their course by eruptive trap-dykes.
Accepting this theory as correct, we are forced to the conclusion
that the State of Maine is far richer in trap-dykes than any other land
upon the face of the globe. In no other country are ore-veins so accomodating as to twist themselves around and take in every mining property
within a radius of20 miles of a given locality. If any one is so sceptical
as to doubt that the mineral lodes of Maine are capable of doing this, let
him take a map of Hancock county and locate the mining properties in
the towns of Franklin, Hancock and Ellsworth, which are said to be 'on

Woodcut of Blue Hill area (from Jackson, 1838a).
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Map of the Blue Hill mining district (from Colby, 1881 b ).

the Sullivan lode;' let him examine a map of the mining district of Blue
Hill and note the mines which 'expect to cut the Douglass vein.'"

Hitchcock
tion of this district:

26, 1880,

offered a brief descrip-

"This is known as a copper region. The metalliferous zone is
about three miles long and over l 000 feet wide. The general mineral fea-

tures are like those of the Sullivan district. I will only say of the copper
veins that they are large and promising, much larger than the silver veins
just described. Silver sulphurets and galena occur in them, and increase
in amount as the shafts are sunk deeper. This fact and the mineral resemblances of the Blue Hill and Sullivan districts, led me, in a paper upon
the.se mines read before the American Association AdvancementScience last year to surmise that the copper might give way to silver at a
great depth, so that it would be well for the proprietors to be on the look-
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for Maine, as her lumber interests have been on the wane, and these
men, who would have been idle during the winter, have been employed
as miners from $1 to $1.50 per day. - [Boston Advertiser."

Blue Hill Labor Strike!
The favorable wages indicated by the Boston Advertiser
may not have been as favorable as indicated, nor enjoyed
equally. In one of the few news articles which involved the men
of Maine's mines, only management's position is indicated:
"In view of a contemplated general strike among the miners of
this district a meeting of the superintendents of the different mines was
held this evening, at which a very decided position was taken in regard
to strikes and strikers and the following resolutions adopted:
Resolved, That we will not employ any man who strikes or incites
a strike, or who is in the habit of shifting from mine to mine. Each superintendent shall be furnished with a list of men so acting, that they will be
known among the mines.
Resolved, That in hiring men the foremen shall be instructed to
tell all persons seeking employment, that they shall be required to lose
five day's wages by neglecting to give five day's noti-ce of their intention
of leaving.
A schedule of prices was also adopted fixing the pay of all employees" (Blue Hill Mining Superintendents, April 2, 1880, MMJ).

Stover Hill Mine area, Blue Hill.

The Douglass Mine
The history of the Douglass mine, Blue Hill is that of the
most business-like mine in the nineteenth century.

out for the change. Subsequent developments confirm this view. Prof.
W. F. Stewart's report forthe Douglass substantiates this. Also a very recent report from the Douglass says a streak of silver-bearing ore has
come in on the hanging wall, running as high as 300 ounces to the ton.
This is in drift No. 1 which is less argentiferous than the ore in No. 2."

(Hitchcock's 1879 paper had only a published title, no text was
printed.)
The story of Blue Hill will focus on the most successful
mine of the district, the Douglass mine, but some notices will be
included of other mines, because the Blue Hill district is a relatively large one for Maine. It was reported (February 20, 1880,
MMJ), that:
"Those who have recently visited the mining districts in Maine
agree in estimating that not less than 3000 men are now employed in and
about the mines and prospects. In the town of Blue Hill about 600 are at
work, while within a radius of ten miles of that town about 500 more are
to be counted. In and about Sullivan, Gouldsboro, Cherryfield and Hancock fully 1000 men are mining, while 550 is estimated for the Acton
district North and west of Bangor, in Washington county and elsewhere
where mineral lodes are being investigated, prospected and worked, the
number is large and daily increasing. This is a fortunate circumstance
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"The discovery of copper was first made in the spring of 1876 by
Mr. Wm. H. Darling ....
BLUE HILL COPPER MINE. This is the pioneer mine of this
locality. Mr. B. 0. Cutter, the enterprising superintendent, is a man of
long mining experience in the West. The property of the company embraces a good mill for the reduction of ore, and numerous other buildings. The shaft-houses, blacksmith shop and engine house have been
recently completed. Two shafts are sunk on the property. Shaft No. 1 has
reached a depth of between 70 and 80 feet. Several copper veins have
been cut. Workmen are now drifting and 'stoping' on one of these veins
and taking out very good sulphuret of copper. Shaft No. 2 is down 40
feet. A tunnel has been pushed some distance into Fisher Mountain but
this work will not be prosecuted further for the present.
DOUGLASS COPPER MINE [inc. April, 1879]. This mine has
recently attracted a great deal of attention. Two shafts have been sunk.
Shaft No. 1 is down over 80 feet and workmen are drifting east and west
on the vein which is over 18 feet in width. Shaft No. 2 is 100 feet east of
shaft No. I. This is being sunk on the hanging wall of the vein and ore
containing considerable silver is being removed. It is proposed by drifting to connect the two shafts. About 9000 tons of ore now lie on the
dump. Several carloads of ore were shipped to Baltimore Smelting
Works and good results were obtained" (January 2, 1880, MMJ).
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As the Douglass was a relatively established property, with
most of its stock sold, news was not as frequent or as inflated as
in other districts. On April 2, 1880 (MMJ) it was simply announced: "Workmen are busily engaged on the frame for the new
mill and work continues as usual in the drifts." This was followed by (April 9, 1880, MMJ): "Work is progressing rapidly on
the new mill, and the large boarding-house is nearly completed.
The machinery for the mill is to be shipped the 15th of the present
month. Large quantities of ore are being taken out as usual." By
April 23, 1880 (MMJ), the ore dump contained 12,000 tons of
ore to be processed while the mill building was framed and the
boarding house nearly finished, and a change of mining was
noted: "Work has been discontinued for the present in shaft No. 2
and the whole crew employed in shaft No. 1. The drifts are so far
extended that whenever it is desired one hundred or one hundred
and fifty tons of ore can be raised easily in a day. Shaft No. 1 is
now being sunk with the intention of obtaining another level."
Seemingly, the progress of the mill was prematurely indicated by the previous report and one wonders what equipment
was in operation. On May 7, 1880 (MMJ), it was reported: "A
portion of the machinery for the Douglass mill arrived at Blue
Hill on Friday last and the remainder was shipped on May 1st,
and will probably arrive about the 5th or 6th." One consideration
of running the mill involved setting up the equipment and learning how to use it. The Maine Mining Journal indicated (May 14,
1880): "The Douglass continues to take large quantities of splendid ore from the drift at the 95 foot level, which is now 136 feet
long and 18 feet wide. Work is progressing rapidly on the new
mill and it will probably be running by the first of July. Sixty men
are now employed by the company." Frank Bartlett was quoted
(May 21, 1880, MMJ) as assaying the Douglass ore between
16.2% and 33.7% copper, but the higher "assays" were essentiallythose of pure chalcopyrite, the primary ore of the Douglass.
The erection of a concentrating mill was a sensation not
only in Blue Hill, but in all the districts as the very presence of the
mill offered hope for all the mines. The equipment and process
were described (May 28, 1880, MMJ):
"The mill now in process of erection is an object of much interest.
The building is 80ft. by 70ft. and 32ft in height. The stationary engines
and boilers are of 100 horsepower. The ore will be treated by Bradford's
or the wet process. Ten separators or jigs and three slimers of Bradford's
patent and built by Shoener & Allewn of Tamaqua, Pa., are used. The
ore from the mine is dumped into a large bin or hopper and passes
through a Blake crusher and Comish rolls and then into two screens
which accurately size and deliver it to the separators. From there the
concentrated ore is passed to an automatic dryer and as it leaves the
dryer it is accurately and automatically sampled and delivered in barrels
for shipment to the smelter. By working with water the inconvenience
of dust and loss of fine ore is avoided. The mill is so arranged that all
parts of the machinery can be seen from one point. The masonry and
wood work has been delayed so that the mill will not be running as early
as was first hoped. The work is now thoroughly under way. The crusher
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Map of the Blue Hill mines (from Stewart, 1880a).

is in place, most of the machinery is on the ground and the mill will
probably be running about the first of July. The capacity of the mill is
about 100 tons per diem. Water is brought from an adjacent pond and
elevated by a pump to a tank at the head of the mill. ... Hoisting engine
and boiler of 25 horse power have recently arrived for the Douglass
shaft."

Shortly after this report, additional building was occurring. A
smokestack was completed and some interesting tunneling occurred which should caution anyone from building near a former
mine site. The holes are not restricted to the obvious vertical
shafts. Mines frequently contain near-surface horizontal excavations which were never reported in the news. The Douglass mine
reported most of its activities so as to stay constantly in the public's, and investor's, eyes (June 18, 1880, MMJ):
"A few days makes a great change in the mill. ... A large water
tank has been erected on the north side of the mill, elevated some distance above the level of the ground. An adit has been run across the

Schematic diagram of a dry crushing silver mill
(September 3, 1880, MMJ).
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property from the upper to the lower pond giving a 4 foot head. The water is raised from the pipe to the tank by a pump and it can then give a
supply to mill, shaft house and any part of the works. The boiler and engine for the main shaft house were made by Shoener & Allen, and are
now being put in place. The shaft is now 100 feet in depth and the immense ore dump is daily receiving large acquisitions. The boarding
house is 60ft. by 30ft. in size and is a neat building; the furniture has just
been moved in and the workmen will probably take up their abode there
the last of the present week. The house has accommodations for fifty
men and will be kept by Mr. Royal Moore, of East Blue Hill. A stable
48ft. by 20ft. will shortly be built."

Work on the mill was slower than expected and news from
the Douglass was noncommital, but only served to note the mine
was operating. By July 30, 1880 (MMJ), trouble was glossed
over:
"The ore now taken out from the bottom of the shaft is of such
high grade and so free from rock that nothing would be gained by putting it through the concentrator. The new hoisting engine was started up
by Mrs. Gregory, wife of the Superintendent, on Wednesday last. The
mill has been running during the week but is now shut down to make
some slight change in the machinery."

The next report (August 6, 1880, MMJ) was more eloquent,
but the new information indicated that the shaft was 110 feet
deep and the reason the mill was closed was due to: "The rolls
were not of the proper material and new ones are being put in
which will better answer the purpose." It was also claimed that
the mill was the largest for treating sulfide ores in America. Additional reports indicated that concentrating was not necessary
for the ore then being recovered, there were still 12,000 tons of
ore on the
and minor
were being made in
the mine as well as normal activity. An assay (August 27, 1880,
revealed: "Some of the ore taken out contains antimony
and assays give from 35 to 203 ounces [of silver?] and
from 12 to 74 1-2
the total value of the last
assay being $306 per ton." When the"""""''""""'
received and
the information was ''"'" v-""'"
ber 3, l
"The
for the mill arrived the first
of this week and has been
ore and
C'-n-l>r>Ac!-hlu The new Comish rolls are n~·~nw·=~HH aa;ap1tea
ore. The ore from the main shaft is as
as ever and the work is
forward. One gang each has been added to
crews this week."
when was
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"At the Douglass the mill has now been running three weeks and
is doing good work. They have now got a large amount of ore ready to
smelt and the company are debating whether to ship it or erect smelting
works and treat it themselves. The hoisting engine at the main shaft has
been running long enough for a thorough trial and is giving good satisfaction. A new fan has been put in at the mouth of the shaft and connected with the fly-wheel of the hoisting engine. It is speeded up to 700
revolutions per minute and will clear the shaft of all smoke in a very
short time after each blast."

That the mill was not "highly satisfactory" was news ( October 1, 1880, MMJ): "On Saturday last the rod of the crusher in
the new mill broke and the mill is not therefore in operation. Negotiations in regard to the mill are now pending between the
manufacturers in Pennsylvania and the Douglass company, the
latter claiming that the mill does not come up to the specified
standard of working 100 tons per diem." The officers of the
Douglass did not feel it necessary to have their name in front of
the public ~week, but when news releases came, they often
were of two kinds: short general reports, lest the public forget, or
detailed explanations of past events. On October 15, 1880
(MMJ), a double shot of news appeared:
"The directors of the Douglass Copper Mining Company held a
meeting in this city on Monday last and took action looking to the
speedy erection of smelting works at the mine. The matter has been
placed in the hands of Capt. Gregory, the President of the Company,
who will have full charge of the business. It is the intention to commence at once building the foundation for the furnaces. The location decided upon is directly to the west of the concentrating mill. Mr. H.
Bradford, of Philadelphia, the inventor of the Bradford concentrating
process, and Mr. Marsden, who has had twenty year's experience in
manufacturing the Blake and other crushers, are now at Blue Hill examining the concentrating mill and if possible will bring its capacity up to
l 00 tons per diem as guaranteed."

The outside
1880

were ushered in and on October 22,
prevailed:

"During the past week the new concentrating mill has been the
centre of attraction. Mr. H. Bradford ... and Mr. S. L. Marsden ... have
both been in attendance. The mill was started up in their presence on
~~··~u~~, last and the first attention was given to the crusher. It will be
remembered that the shaft of the crusher had been broken a few days
before but a new shaft had been received from the manufactury in Connecticut and the crusher was in readiness for work. It will be further remembered that the crusher did not apparently do the amount of work
exr1ected of it. Mr. Marsden in a brief time gave some very valuable instructions in
to the feeding of the ore into the crusher and subseput one ton of ore through the crusher in twelve minutes and
then one ton in ten minutes. The test was
and the subject of the crusher being settled Mr. Marsden at once returned to New
York. The
mill next demanded attention and Mr. Brad-
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ford has remained at Blue Hill and is devoting his whole energies to it.
The mill is the largest one to treat sulphuret ores ever erected in America
and there are many things yet to be done to bring it up to its guaranteed
capacity of 100 tons per diem. Mr. Bradford is thoroughly devoted to the
subject and expresses a determination to bring the mill up to the specified capacity. The foundation for the smelting furnaces is now being
built directly to the west of the mill. The mine itself is looking exceptionally well. Work is being concentrated in the bottom of the shaft and
sinking is steadily progressing. The shaft is now about 130 feet in depth.
On the occasion of our recent visit to the mines the shaft was in a rather
lean streak but they have now passed through that and encountered
some of the richest ore yet taken out of the mine."
The failure of the mill to reach its guaranteed capacity was
not solely related to technique. After some time in Blue Hill for
Bradford to instruct the operators of the machinery, perform test
runs, etc., it was reported (November 5, 1880, MMJ):
"The superintendent reports the mine looking a great deal better.
On Saturday last had very good ore with considerable heavy mineral.
The vein is going fast into the hanging wall. Mr.Bradford, who is giving
his personal attention to the concentrating mill, has ordered additional
machinery and will leave Pennsylvania for Blue Hill immediately upon
its arrival. Mr. B. is enthusiastic in regard to the mill and expresses his
entire confidence in his ability to bring the mill up to the guaranteed capacity of 100 tons per day. The plans for the foundation of the smelter
await the arrival of the Superintendent who is to take charge of this
branch of the business."
The property of the Douglass mine must have become very
crowded with all of the buildings and mills. The lot is situated between the current Routes 15 and 176 and Second Pond. To the
crowding was added (November 12, 1880, MMJ):
"President Gregory and Treasurer Jennings have made a trip during the present week and conferred with Mr. Henry Meliphant who is to
have charge of the smelting furnaces to be erected by the Douglass company. Mr. Mal iphant has been engaged in the smelting of copper ores for
many years and is thoroughly experienced in the business. He will arrive in Blue Hill in a few days. Mr. Bradford arrived in Blue Hill on
Monday from Pennsylvania and is devoting his energies to the mill."
Typical of new enterprises, the mill proved to be filled with
early bugs. The mill had another breakdown which prompted
Bradford to return to his company for needed parts (November
19, 1880, MMJ) and the stockholders were called together to discuss raising $25,000 to pay forthe proposed smelter. The method
undertaken to raise capital was unique in Maine mining:
"The meeting in this city on Thursday and Friday last of the Douglass Copper Mining Company was one of much importance. The principal question for the consideration of the stockholders was the raising of
funds for the erection of smelting furnaces and working the mine. The
Douglass Company have from 12,000 to 15,000 tons of good copper ore

on the dump, but owing to the delay in getting the concentrating mill in
operation they have not thus far been able to utilize the ore. The company some time since decided that the proper thing to do was to erect
smelting works at the mine and the money for it is now assured. Members of the board of directors have agreed to advance from $30,000 to
$50,000, as may be necessary and take a mortgage on the property as security. This sum is large enough to complete the smelting works, thoroughly open the mine and place it on a substantial basis. The future of
the Douglass is now assured and it will doubtless be but a brief time after
the smelters are in successful operation before the Douglass mine will
be established on a paying basis. Charles Hamlin, Esq., has been made
trustee of the property and Hanson Gregory, Jr., W. D. Swazey and A. C.
Hamlin are the committee to have charge of the erection of the smelting
works. Mr. Maliphant has been engaged to superintend the building of
the furnaces and have general charge of that department and has probably arrived at Blue Hill this week. The material for the furnaces will
soon be obtained and shipped to the mine at once. Large ore beds will
immediately be built for roasting and desulphurizing the ore."
The roasting of the ore apparently consisted oflaying a bed for a
wood fire with ore above so that the action of the heat and air
would result in the first crude stage of reducing the ore to copper
metal. Roasting of ore was necessary as oxygen could not easily
pass through fused ore to remove the sulfur. With the necessary
funding accomplished to build a smelter work soon began:
"Mr. Maliphant, the gentleman engaged to superintend the construction of the furnaces and have general charge of the smelting operations, has arrived at the mine and is already busily engaged in drawing
his plans, preparing the ore beds, etc. Fire was started under the first pile
of ore yesterday. He seems greatly pleased at the prospect and takes no
pains to conceal his surprise at finding ore of so high grade in such large
quantities. The mine continues to show the usual amount and quality of
ore in the bottom of the shaft, which has now reached a depth of 160
feet."
The superintendent's annual report (December 10, 1880,
MMJ) painted a slightly different picture of the success of the
mine through the year than had been pictured in the press:
"GENTLEMEN; Herewith I hand you report of mine and mill for the
year ending Nov. 30, 1880:
During the year there has been taken from the mine the following
amount of ore from the different sections:
Main Shaft - 85 feet excavation 12x 12 ................................ l 600tons.
East No. 1 shaft - 20 feet excavation 12x12 .......................... 300 "
East drift - 45 feet excavation 7x 12 ........................................ 378 "
West Drift - I 0 feet excavation 7x 12 ......................................... 84 "
West stope, 60 foot level. ....................................................... 1438 "
East stope, 60 foot level ........................................................ 2200 "
Total .............................................................................. 6000tons.
Present depth of main shaft, 165 feet. Present length of east drift
75 feet. Present length of west drift 50 feet.
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The Donkey hoisting engine in use last year has been removed
and one of 20 horse power put in place which I find much better adapted
to the requirements of the mine. The mine has shown a marked improvement as depth is attained.
East shaft No. 1, total depth 53 feet, l 2x 12. Sunk during the year,
20 feet. Amount of ore obtained, 300 tons.
Work was discontinued in this shaft early in the spring as it was
not deemed advisable to incur any more expense than necessary and we
thought with the amount of ore we had on hand we could supply the mill
from the main shaft. The ore in the shaft continues good.
During the year there has been erected on the property a concentrating mill (Bradford's patent), but owing to its incapacity to comply
with the guarantee given, very little work has been done concentrating.
By various experiments we have run through the mi II 415 tons of ore
which yielded about 100 tons of concentrations; but as no concentrations have been treated I am unable to give the average percentage.
In addition to the mill there has been erected a boarding house sufficient to accomodate 60 boarders, also a stable suitable to accommodate twelve horses.
The mill as well as shaft house is sufficiently supplied with water
from a pond distant 700 feet, through a 6 inch cement pipe laid from 4 to
15 feet below the surface.
As the company intend erecting smelting works at once we have
commenced desulphurizing the ore and fired the first bed, containing 47
tons of2352 lbs. to the ton, Dec. 2d. Also have another bed of60 or more
tons which will be ready to fire by the 8th.
In conclusion I would say that everything about the mine is in
good working condition with desulphurizing beds on fire; and with the
quality and quantity of ore being produced the outlook is very encouraging."

The existing size of the ore stockpile was reported at half the
value used by the Maine Mining Journal previously and even
subsequently(December31, 1880): " ... 15,000to20,000tonsof
ore on the dump ... " Despite the idleness of the concentrator, the
high grade ore continued to be processed (January 7, 1881,
MMJ): "One of the beds of ore is already roasted. Two more are
now burning and a fourth is nearly ready to be set on fire." The
smelting works were beginning to take shape by January 14,
1881 (MMJ): "The shaft is over 180 feet in depth, drifting on the
second level is in progress and both shaft and drift are in good
ore. The foundation is now in for cupola furnaces and the foundation for the reverberatory furnaces is being put in as fast as
possible. The frame for the smelting building is now being gotten
out. The smelting furnaces will be four in number, two cupolas
and two reverberatories." A fuller description of the works indicated (January 21, 1881, MMJ):
"The shaft is down 185 feet and the drift on the 180 foot level is in
five feet. The ore as it comes out is assorted and that called 'smelting' ore
saved and will soon be roasted. Two hundred tons of ore is already
roasted and we are informed that 1000 tons will be ready to smelt as
soon as the furnaces are completed. The foundations for the smelting
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buildings are completed. The building for the reverberatory furnaces
will be 75x50 feet and will contain the present two furnaces. The size of
the first grate will be 4 1-2x5 1-2 feet, and the body, which contains the
ore, will be l 2x 15 feet. The building for the cupola furnaces will be for
the present 30x40 feet, and will contain eight furnaces. Only two will be
built at present, and one of these is nearly completed. It is made of brick,
fire brick and iron and is 22 feet high, and 4 1-2 feet square on the inside.
Near the base there is a small hole on each side; three of these will be
used for blowing air into the furnace, the fourth for the melted copper
and slag to run out. The foundations for another building to be used for
burning the ore, are now being laid. It will be l 50x30 feet and will contain 40 kilns. When this building is finished, the ore can be desulphurized without the use of any fuel, for after it is once on fire, the
sulphur in the ore will keep burning and as the desulphurized ore is
taken out from the bottom of the kiln, fresh ore will be added on top."

By the next week (January 28, 1881, MMJ), the frame of
the smelting building had been completed, the foundations of the
reverberatory furnaces were complete, and the cupola furnaces
were in progress. Winter did not come and go without notice
(February 4, 1881, MMJ): "The severity of the weather causes
some delay in the erection of the smelting furnaces." The next
week (February 11, 1881, MMJ) temperatures were higher and
work progressed and by the next week it could be said (February
18, 1881, MMJ):
"The engine and boiler for the smelting works arrived yesterday
and are now being put into position. The building over the cupola furnaces is about completed. Work on the reverberatory furnaces is being
pushed forward rapidly since warmer weather set in. They have another
pile of ore containing about 320 tons about ready to roast. The ore from
the mine continues first-class. The grounds of the company present a
lively appearance."

Despite "warmer" weather, spring had not arrived (February 25,
1881, MMJ): "The vessel with coke has arrived in the outer harbor but owing to Blue Hill Bay being frozen there is difficulty in
discharging it at any point near Blue Hill."
Perkins ( 1941) indicated that the economics of mining improved in Maine in 1881. This author indicated that in the prev10us summer:
"All over Maine, mines 'suspended operations.' People rushed to
sell their stocks and found them practically worthless. 'Colonel' Darling
closed his mining exchange at Blue Hill and withdrew from public life
'because of the severity of his rheumatism.' ...
Then in February the price of copper rose. Things looked considerably brighter. 'Colonel' Darling recovered. He had his house and his
ring, but he was now connected with but one active mine, the 'Favorite.' "

Perkins ( 1941) also indicated that the average cost of producing
copper metal was 13 cents per pound and the average sale price
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Douglass mine area, Blue Hill (from a postcard).

was "rarely above 15 cents." On at least one "rare occasion,"
copper approached $0.20/pound. The reports of sales means that
only about 10-15% of the figures realized were "profit." The
margin gained on sales could not pay back the investment expended to get the operations as far as they had progressed, at least
in a reasonable amount of time. Perkins characterized the effort
to smelt ores in the mining districts themselves "reckless" if not
"desperate."
Though the winter of 18 80-18 81 has been reported as a
harsh one, the smelting works of the Douglass were reaching
completion by March 11, 1881 (MMJ); there were "considerably
over 20,000 tons" on the ore dump with the incline at 185 feet
depth along with 200 feet of drifts on several levels. In many
ways the capacity and capability of the mine were extravagant,
but a few cautions were evident: "Very little water has been encountered but a large pump to guard against contingencies is
now being built in this city." The smelting building for the cupola
furnaces was 80x40 feet "with two sheds and the whole is subject
to extension." The imposing smelting works and grounds were
described (March 11, 1881, MMJ):
"The coke depot is on the same level as the charging platform of
the cupolas and there is a fall of 10 feet from teams discharging to the

floor of the platform. The cupola furnaces are two in number and are located in about the center of the building and 11 feet apart. They are 6 feet
square on the exterior and from the ground line to the charging floor is
12 feet, 6 inches. The total height of each furnace including flue is 22
feet. Both cupolas are connected overhead by a flue with a chimney 20
feet high and 3 feet in diameter, at whose base there is a chamber to receive all of the copperous dust driven from the cupolas and this is saved
upon the platform. Everything is built with a view of keeping noxious
fumes away from the workmen. The cupola furnaces are now completed. A temporary engine of 40 h. p. is being put in to run a Sturtevant
blower No. 8. The wind pipe is 18 inches by 24 inches in size and is all
underground. The blast connections with the main pipe are tuyeres of
iron with valves on to regulate the blast. As soon as the engine is in place
and the coke has arrived from the vessel now detained in the outer harbor by ice everything will be in readiness for starting up the cupolas. The
reverberatory department is located several hundred feet to the westward of the cupolas and the building will be 75 feet by 50 feet in size,
subject to extension. The reverberatories will each be 20 feet, 6 inches in
length, including grate. The body of the furnaces will be 12 feet by 15
feet in size. One of the reverberatories is about done and the foundation
of the building is completed. The foundation of the large chimney for
the use of the reverberatories is completed. The handsome granite base
extends to a height of 6 feet above the ground line and bears in neat let-
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ters 'Douglass.' The chimney will be 55 to 60 feet high and the brick
work will be soon commenced. The outside dimensions of the chimney
will be 6 feet square and the chimney will be bound with iron. Work on
the second reverberatory will at once be commenced. The smelting
works have been erected in the midst of a winter of unusual severity and
the work has at times been necessarily slow. Everything has progressed
very satisfactorily and should the weather continue favorable a few
weeks time will witness the whole in operation. The foundation is being
laid about half way between the cupola building and the shaft house for
a building about 150 feet by 30 feet in size to contain 40 kilns, in one
block of two rows, to roast the ore. At present the ore is roasted in large
piles in the open air and the several lots treated demonstrate that the
Douglass ore desulphurizes very rapidly. The copper sulphurets of Canada and Vermont require several months for desulphurization but by actual tests it is found that the Blue Hill copper sulphurets are thoroughly
roasted in two weeks. Several piles aggregating about 370 tons are already roasted and another very large one is ready to light. The capacity
of the kilns will be 100 tons per day. It is expected the two cupolas will
smelt about 50 tons of ore in 24 hours. The ore from the shaft will be
taken to the dressing house, then to the kiln, and then to the cupola furnace and dumped. It is a gradual incline from the shaft house to the
smelters and all will be moved on a truck by gravitation. The ore after
being smelted in the cupolas becomes copper matte and after passing
through the reverberatories will be refined copper. As previously remarked, the cupola furnaces are now practically completed but it is not
certain whether they will be started up much before the reverberatories
are ready for work. It is, however, very probable that within the coming
month the smelting works of the Douglass company will be in successful operation and copper bullion in bountiful quantities will assist in dispelling the scepticism in Eastern mining."

The excess capacity of the smelting operations is apparent.
20,000 tons on the dump divided by waste material yields 5,000
tons of concentrate and when fed through the 100 ton per day
smelter gives fifty days backlog. To be sure the mine was capable
1
of producing 100 tons per day but that would equate with a I4
day run of the smelter. Of course the efficiency would never be as
advertised, but it is clear if any accountants were handy that the
goal of the Douglass mine must have been set on processing
other mine's ores on a contract basis. One wonders where all of
the wood would eventually come from as the immediate supply
was used up. Historically, the size of forests around a smelter
controlled its useful life expectancy.

Metal Production!
The first results (April 22, 1881, MMJ) were a success:
"The cupola furnaces were fired Thursday night oflast week and
the experimental runs have been entirely satisfactory. After several experiments the cupola furnace runs steadily, the proper flux
being determined. The last run produced matte of about forty per
cent. copper. Sufficient matte has been run out to produce one
and one-quarter tons of refined copper." Each step of progress
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was enthusiastically hoped for, but, in reality, slowly achieved.
However, the milestone had been passed. Blue Hill was producing~ The transition was noted (April 29, 1881, MMJ):
"The Douglass mine is, just at the present time, the central point of
attraction for all parties interested in Maine mines, owing to the fact that
the smelting operations, which are expected to effectually and forever
settle the question whether the copper ores of Blue Hill can be easily and
profitably treated and for which the public have been so long and anxiously waiting, have already commenced .... At the time of our reporter's
visit to the works, on Saturday last, one of the cupola furnaces had been
running somewhat irregularly for about a week and from eight to nine
tons of copper matte had been turned out. ... The separation is perfect,
and while the matte is found to contain nearly fifty per cent pure copper,
the slag is shown by actual test to carry less than a tenth of one per cent.
... One of the reverberatory furnaces is completed, but will not be started
up for a number of days yet, as Mr. Maliphant is awaiting the arrival of
workmen from Canada. While then, smelting operations at the Douglass, have commenced in a small way compared with the full capacity of
the works, enough has been accomplished to more than realize the
hopes of the most sanguine and prove beyond the shadow ofadoubt that
the ores of the Blue Hill basin are both rich in copper and easily and
cheaply worked .... A skip is about to be put in which, with other proposed improvements and increased facilities in the hoisting arrangements will save much labor and materially increase the output and
capacity of the mine."

Iron slag was sent from Portland as a flux for the furnaces
(May 13, 1881, MMJ), but workmen from Canada were still
awaited. Another milestone was passed with understatement
(May 20, 1881, MMJ): "Both cupolas are running in fine shape,
and a large amount of matte has accumulated. One reverberatory
is also in operation, turning out ingot copper. Work upon the refinery furnace is progressing favorably. Teams are busily engaged in hauling coke and coal from the steamboat wharf." The
need for the iron slag was explained (May 27, 1881, MMJ): "As
the reverberatories at present furnish only a sufficient amount of
slag to supply flux for one cupola, the other is compelled to remain idle until the arrival of the iron slag from Portland, which
having already been shipped is daily expected." The production
of the smelter was as slow as the concentrator was at first. Interestingly, the concentrator was not mentioned much after its initial trials. The high-grade roasting ore took precedence and it
was a priority to have enough feed stock for the furnaces. The
mention of ingot copper may have been surmised, a probable
failing in many of the mine reports. The next report (June 10,
1881, MMJ) did not suggest ingot copper had yet been made:
"About 60 tons of matte are now on hand. The cupola is running at
the rate of 40 tons of ore in 24 hours. The matte as it comes from the cupola averages about 27 per cent. The refining furnace is completed and
was expected to be started up Wednesday. The production of ingot copper is near at hand and to all appearances their copper is going to be of a
very fine grade. Supt. Maliphant estimates the capabilities of the smelt-
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ing plant as 40 tons of fine copper per month after arrangements are perfected and help broken in. The refinery will be able to take care of70 to
75 tons of fine copper per month. The mine is showing better ore than
ever. Two hundred tons of closely dressed ore are now ready for desulphurizing."

because each day of work
Time was on the smelter's
was added to the,,.,,,,..,,,""'"'"'
Sales contracts for the copper
e>rre>nr•Arl and the results were
to add up

"A large amount of matte is in hand and a quantity of exceedingly
handsome 94 to 96 per cent blister copper has come from the reverberatories and is now ready for the
The refining furnace was completed last week and has been undergoing the process of drying; it has
probably been charged ere this. An immense roasting kiln is being constructed upon massive granite foundations, and meanwhile an ore pile
containing upwards of 130 tons has been fired in the open air and is making the atmosphere fragrant with its sulphurous fumes. The mine is
worked at present through one shift only. This has reached a depth of
about 200 feet, upon which level the drifts and stopes are supplying a
large quantity of as good ore as the district has ever shown. A large
pump, designed by Mr. Maliphant, Supt. of the smelting department, is
being built by the Hinckley &
Machine Company of this city, and
when completed and put in place, sinking will be resumed in the bottom
of the shaft. The hoisting arrangements have recently been still further
perfected, so that the ore as it comes from the mine is dropped directly
into a car standing upon an elevated platform, upon which it is run to the
outside of the building and dumped upon a screen; through this the finer
particles fall and accumulate, while the large pieces are sorted and
cobbed, the ore thrown on one side and the waste rock on the other, thus
doing away with the necessity of hand Iing the ore more than once. The
tramways and car tracks leading to the mill and smelting buildings are
all down grade from the shaft house and are conveniently arranged with
a view of economizing time and labor as much as possible. A new and
important discovery has been made upon the property during the past
week which, although not unexpected, yet greatly enhances its value. A
short surface crosscut or costean was made about 325 feet west of the
working shaft, on a line with the vein, a direction which has never before
been prospected, for the purpose of determining beyond doubt the continuity of the lode. At the depth of a few feet the ledge was struck and the
vein encountered. A single blast threw out a quantity of finer ore than
has ever before been found at the surface in the Blue Hill district. It is
probable that a shaft will soon be started at this point."

The reduction of miners at the

this surface
it can be surmised that workmen were
from other duties.
got scarce at the mines
mer as farms had to be tended and the local
been in
for many years, but
fairer
weather. The winter
often returned to steadier summer emseason

22, 1881,
''Another mine has uu•>IJ'-'H'-'''-'U. nn,Pr'Jonrvnc
after 'haying.' The St.
the Rockland Free Press says: 'Work is sus.peinae:a
Clark's Head while the men are getting their
News was scarce for a while. Even insubstantial items were
and the absence of .§!!!Y news from the .!../'-''-'"·"''"''"'
pany must have been obvious. The
hill
but tried to
a ""~·~·~·~ ,_, ...,..,,.,'-',.
1881,
"Matters are progressing satisfactorily. The cupolas continue to
do good work. The black copper furnace is a success and turns out an excellent product. The reverberatories require
and in the mean
time the refinery is being used, not however as a refining furnace but to
bring forward the high grade matte and black copper to
or blister
copper; in other words the refining furnace is being used as a reverberatory furnace while the reverberatories are
put into

reason of the qu1erne~~s was the business-as-usual routine and
22, 1881,
"The Douglass now have six furnaces, as follows: two cupolas,
two reverberatories, one black cupola and one refinery. The black cupo la furnace was completed early this week; the
connections were
made on Tuesday and it is probably now in operation. This furnace will
take the matte from the cupolas and convert it into black copper of 95 to
96 per cent. and regulus of 80 to 90 per cent. The product from this furnace will be converted into blister copper in the reverberatories and will
then pass through the refinery and come out as refined copper. In the reverberatory building there is quite a quantity of blister copper ofover 95
per cent. which has been taken from the reverberatory furnaces. As a result of the recent workings of the Douglass furnaces, some 75 tons of
copper matte running from 20 to 97 per cent. are seen. Some delay has
been occasioned in running the reverberatories by the non-arrival of
coal ordered several weeks ago."

In retrospect, it must have been
to the other mine
not
to see the great progress of the.._..'-"·'""'· ...""''"'
,..,.,.,rn ..... ".lr>>r1 to their own mine, but also the realization that
would have to go through some future
to reach
the level of the
While a few other mines had small
mills and other forms
their mines
were still
could sell their ore to smelters at
fraction of the assay
contract for the
or try
make the maximum
their own metal. Some
mmes
their ore to the
formed
smelter
while some ores were sent to
Smelter" and to
south. Some ore was even~""·~~,='"'
land. When the first
metal was ............. __,,,,..c,,.,
almost lost in the pages of the newspaper
"On
last the first refined copper was made on
the Douglass
The run consisted of 160
or bricks
n -.n from 16 to 18
Each
has the name

"'"'

10
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lass on the bottom." The second run was even larger (September
9, 1881, MMJ): "The second running of the refinery resulted in
the production of five hundred bricks of ingot copper averaging
about seventeen pounds in weight. A shipment of copper was
made on Friday last by steamer." No customer or price was indicated.
Expansion of the facilities continued (September 23, 1881,
MMJ):
"The furnaces at the Douglass are running as usual and quite a
large amount of refined copper has collected. A large ore-dressing
house is to be built at once. It will be 50x40 feet in size, will contain two
large screens, and will have a capacity for dressing two hundred tons of
ore per day. The product from this department will be taken direct to the
kiln for desulphurization. This kiln will be somewhat similar to the one
in use at Katahdin Iron Works, a description of which has already been
furnished our readers. It will be conical in form, 15 feet in diameter at
the base, 20 feet high, and its capacity will be 40 tons per day. It will be
constructed under the personal supervision of Messrs. Davis and Colby,
of the Iron Works."

The directors of the company assembled in Bangor on Friday, September 23, 1881 to receive a financial report which was
publicized the next week (September 30, 1881, MMJ):
"The Douglass Copper Mining Company have sold 15,000
pounds of their ingot copper to a large manufacturing establishment in
Boston at 18 cents per pound and the copper has been shipped from Blue
Hill during the present week. It is understood that eight thousand more
pounds of copper were refined at the works on Tuesday. The President
of the Douglass has given through the columns of the Boston Advertiser
the following address to stockholders:
To the Stockholders ofthe Douglass Copper Mining Co., of Blue
Hill, Me.: I am now enabled to show from practical results that your confidence in the ultimate success of the Douglass copper mine has not been
misplaced. The immensity of the Douglass lode, its richness, and the
ease with which the ores could be extracted, have long been established
facts in the minds of the management. The question of reduction has,
however, been a difficult problem to solve, but I am happy to assure you
that we are now masters of the situation. Our reduction works are running to our satisfaction, and we are producing and shipping to the market a splendid grade of ingot copper. The mine is to-day on a selfsustaining basis. With the completion of our plant to more nearly accord
with the output of the mine, we shall not only earn the cost of production, but leave a handsome surplus to the stockholders.
Respectfully yours,
H. Gregory, Jr., President."

have been made in one of the reverberatory furnaces which has improved its working. Masons are at work on the new roast kiln and it is
understood another cupola furnace will shortly be erected."

Boom talk always has to be tempered against reality. The
Douglass mine had come further than any Maine metal mine to
that date. Readers of the Maine Mining Journal must have been
somewhat shaken to read the following after the beginning of the
Douglass success (October 21, 1881, MMJ):
" .. :Nevertheless, viewing the history of operations at the Douglass, from its inception to the present time, in its most favorable light,
and feeling disposed to overlook many grievious mistakes and shortcomings in the Company who have actually produced ingot copper, on
their own premises, from Maine ores, we are obliged to confess that we
cannot conceive of a plausible excuse for the condition in which they
find themselves to-day.
The Douglass Company commenced operations under the most
favorable conditions. Their treasury stock was nearly or quite all floated
at high prices, most of it above par. They have been in pay ore from the
grass roots, with no dead work to perform, and some eight to ten thousand tons were quarried out before systematic mining was commenced.
They have been operating about two years and a half, and what now is
their condition? The President makes a public statement that the mine is
on a self-sustaining basis. It may be so. But even he does not admit that it
is earning anything; nor can it until the facilities for reducing its ore are
increased, except by the sale of ore on the dump, and the management
have never shown a disposition to sell anything short of ingot copper.
Funds are needed to further increase the capacity of the works, and not
only is the treasury of the company depleted, but a fifty-thousand-dollar
mortgage, drawing twelve per cent. interest and falling due on the first
of December, 1881, is hanging over their heads.
This being the condition of affairs, a stockholder's meeting has
been called, to be held in Bangor, on Monday, Oct. 31, to consider the
situation and, if possible, provide measures for relief; in short, for the
following purposes:
To consider and determine, how said Company will pay off its mortgage
due Dec. 1st, 1881, and whether the Corporation shall offer to sell, and shall sell
its entire property to any person or persons, or Corporation; and if so, to whom
and for what price; and whether payment shall be received in money or in stock of
a purchasing Corporation; and if the latter, what amount or proportion of such
purchasing Corporation's stock shall be issued in exchange for, or to redeem as
aforesaid; and to provide for the distribution of the assets of the Corporation
among its members, in case it votes to stop operations; and if stock of a purchasing Corporation is to be received in payment, what provision shall be made for
the distribution thereof, or of its proceeds among shareholders of this corporation
and in what way their rights and interests shall be protected and preserved, and
what further obligation this Company shall require from such Corporation; to at-

Success bred more expansion (October

1881,

"The smelting works are running successfully under Supt. Williams. One cupola furnace is in full blast continually. Some changes
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tend to any other business that may legally come before the meeting.

We trust that Douglass shareholders will see the importance of attending this meeting en masse; and those who find it impossible to be
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present cannot be too careful to whom they entrust their proxies. The
very first thing in order, before any definite action can be taken, will be a
full and detailed report from the Officers of the Company covering the
period of their management of the property entrusted to their charge;
this should be rigidly required of them.
We shall have more to say upon this subject in future articles.
There is much to be said by someone, and the duty, disagreeable though
it may be, devolves upon us. Meanwhile ifthe officers of the Douglass
Company wish to make any public explanations or statements, these
columns are, as they always have been, at their disposal."

The meeting was held and the Maine Mining Journal was
more upbeat when it reported (November 4, 1881, MMJ):

of the Mount Mica Tin and Mica Company, left this city
Wednesday on a brief trip to the mine in Paris."
A short period of quiet ensued, but it was reported (December 2, 1881, MMJ): "Ingot copper is still very strong and going
higher every day. There is none to be had for less than 19 1-2¢,
and as high as 19 5[-]8 has been offered" and "Stockholders are
rapidly paying their assessments. The mortgage on the property
was liquidated on Wednesday." The state of the workforce was
summarized (December 9, 1881, MMJ): "The Blue Hill correspondent of the Ellsworth American says the Douglass is now
working 85 men, 40 of whom are in the shaft. They are drifting in
the vein, 115 feet east, 7 5 feet west, and are in good ore. Smelters
running as usual." By December 23, 1881 (MMJ) a few problems were revealed: "The smelting furnaces are not now running. The new roast kiln has been fired up and run for a short
time. It is proposed to make some changes in the internal construction of the kiln."
Reorganization brought some changes to the mine's operations, not just its finances (December 30, 1881, MMJ)

"The result of the Douglass meeting held in this city on Monday
last must, in view of all circumstances, be considered as highly satisfactory. The entire harmony which prevailed while undergoing so severe
an operation as a reorganization and change of management is a matter
for congratulation. It is gratifying in no small degree to witness a company of gentlemen who meet to adjust serious difficulties and assume
grave responsibilities, setting entirely aside all personal interests and
working harmoniously for the best good of the cause they represent.
There are times when the surgeon's knife, painful though it be, must be
used in order to save life. This was such an occasion. and under the care
of skillful physicians and nurses, the recovery of the patient will be both
rapid and permanent. That its attendants will now be found both skillful
and watchful we most firmly believe.
About 90,000 shares were represented at the meeting of the company, and it was unanimously voted to sell out to the Douglass Copper
Company, said company to assume all the assets and liabilities of the old
corporation. The new company is organized under the laws of Maine,
upon an assessable basis, with a captilization of $500,000 divided into
I 00,000 shares of$5 each par value, and paid up to $2 per share. The officers are as follows: President, Hon. Liverus Hull, of Boston; Treasurer
and Secretary, Frank H. Williams, of Boston; Directors, Liverus Hull,
Stephen Jennings, Wm. D. Swazey, Hanson Gregory, Jr., Gen. Charles
Hamlin, I. S. Johnson and John C. Watson. The directors of the Douglass Copper Company hold a meeting in Boston next week, at which an
assessment of $1 per share will probably be levied upon the capital
stock. This will, perhaps, seem to Maine people like heroic treatment,
but it is just what is needed, and the amount will soon be returned to the
stockholders threefold, in the enhanced market value of their shares.
This, with the efficient and judicious management we feel assured it
will receive, should be amply sufficient to wipe out the indebtedness
and place the Douglass mine on a dividend-paying basis."

The addage, "A new broom sweeps clean" was true of the
Douglass (January 13, 1882, MMJ):

The same newspaper carried a brief notice: "The cupolas are running steadily and doing effective work. It is expected another lot
of blister copper will shortly be refined and the company will
then have a large quantity of refined ingots on hand." A notice of
General Charles Hamlin as a director instead of Augustus Hamlin probably reflects Augustus' interest in his other mines. Again
in this same issue, it was reported: "Dr. A. C. Hamlin, President

"The Douglass has recently been shut down for several days,
while taking an inventory preparatory to the new Management assuming control. Work was resumed on the 5th inst. under the new order of
things, and the several departments are gradually getting into shape for
rapid and systematic work .... Contracts have been let for sinking and
drifting, and the mine will be opened up and the ore-bodies developed as
rapidly as possible .... It is the intention of the company to ship matte and

"The Douglass has been a fruitful source of disappointment,
through no fault, however, of the mine itself; but it has shipped a large
amount of ingot copper and shown to the outside world a measure of
what the district is capable of producing. At the recent reorganization of
the Company an important change was made in the executive department and a new manager has been engaged to take charge of the mine
and works. The Executive Committee held a meeting in Boston on
Wednesday to shape their policy and mature their plans, and with the advent of the new Superintendent, on Jan. I st., a new regime will be inaugurated which will, it is hoped and expected, regain forthe old Douglass
the ground it has lost through mismanagement. ...
Mr. Geo. Thompson has been engaged as Manager of the company's affairs above and below ground. He will be under the control of
the executive Committee but will practically decide all matters relating
to the working of the mine. It is understood he will at once institute reforms which will effect a great saving. The expenses of the various departments will be cut down and their efficiency increased. It is not the
intention at present to make refined copper but sell matte. Mr. Thompson has secured an experienced smelter and has telegraphed for a mining captain of great skill who will act as Superintendent. Mr. Henry L.
Gregory has resigned to take effect Dec.31st. It is understood Mr. Maliphant will be retained."
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not attempt to make refined copper for the present. Five tons of ingot
copper were shipped to Boston on Monday last per steamer Henry Morrison, via Rockland."

upon the capital stock of the corporation. This assessment will be
payable by stockholders of record on March 7th and stock on which it
remains unpaid April 7th will be delinquent."

The dramatic action of actually producing refined copper
must have had a profound effect upon the stockholders and their
willingness to reorganize and be assessed on their stock. The
new management must have realized that the costs of transporting all of the coke, coal, slag,
etc. in addition to labor and
m2nnten1ance. did not make economic sense though the practice
was dramatic and
for business. The contracting of
smelting at a
closer to the source of needed fuels would
have meant a savings in money compared to the
paid
on the ingot copper. The contract method of mining that was instituted must have resembled the "tribute system" Bartlett described (seep. 198).
It can also be noted that on or about this issue of the Maine
Mining Journal, the editors began including news of many other
Maine industries.
of the birth of the Douglass, to its then
current level, certainly could not be sustained by many other
Maine mines and the editors certainly realized that they had a
useful newspaper with considerable doubt about the future of the
businesses that they were following.
diversifying, they would
not fail along with the mines, because the boom had to cool
down. In 1880 there were upwards of 200 mines being opened,
while in early 1882 there were about 30. The shift by the Maine
Mining Journal to include all industries was sure to inspire talk
that even the newspaper had lost faith in Maine mines. In a move
to suppress such rumors, which may have in fact started, the
newspaper advertised their own "prospectus" (January 20, 1882)
in which
proposed to expand, draw in the interests of all industies, and by so doing create a harmony between the mines and
the general industry of the state which would surely be to mutual
benefit.
The new Douglass management was officially installed in
late January (February 3, 1882,

At this
the returns of payments, from the various
forms of copper shipped may not have come in or may not have
been enough to relieve the cash situation. Wages,
maintenance, etc. of the mine were still a concern despite some hiatus in
production. An odd announcement was made by the mine (Feb1
"The
works are not now.,..,,.. . . . . , . . . . .
aeveJtor1m1en1ts are concentrated underground." Given winter's
for severe
the surface dump may have
been frozen solid
the work stoppage or even during the
current week and there was,
no feed for the mill. A
most unusual and pregnant announcement ap·pe;uea
3,

"Mr. Geo. Thompson, the new Superintendent, arrived in town
last Saturday. Mr. Jennings, of Boston, and Gen. Chas. Hamlin, of Bangor, came with him. Contract work is now being done in drifting and
stoping and the new big pump will be in complete working order about
Feb. Jst. Mr. Davidson, the new superintendent of the smelting department, has had perfect success with the furnace since he started it up a
few weeks ago and finds no difficulty in making a matte of about 38 per
cent. grade which is now worth about $130 per ton. A furnace of much
larger capacity is needed and will probably be built soon. Then the
smelting department will be complete, at least for a time. The ore that is
being raised continues of the same good quality as heretofore."

Despite the reorganization and assessment, the Douglass
was still cash poor (February 10, 1882,
"The Directors of the Douglass Copper Company held a meeting
in Boston on Tuesday and levied an assessment of 25 cents per share
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1
"The matte furnace is still running finely, turning out about 2 1-2
tons per day; the grade is about 38 per cent. About 60 tons are ready for
shipment. It is probable that the contents of the ore dump will be sold
and shipped to a Boston firm now erecting large works in that city for the
manufacture of sulphuric acid. Work is now being pushed on the main
shaft which has reached a depth of nearly 200 feet. The ore is constantly
improving in quality as sinking progresses. The new and powerful
pump, designed by Mr. Maliphant and made by Hinckley & Egery Iron
Company, of this city, works finely and is run at a very small expense.
Treasurer Williams was on hand Monday last to pay off the employes
[sic] of the Company, which made lively times at the office as a large
sum was disbursed."

This announcement contradicts the previous one by saying the
furnaces were "still"
The much touted 20,000 ton ore
stockpile was not to be concentrated and turned into copper, but
instead sold to a company for its sulphur value, a very low priced
commodity, perhaps suggesting a high concentration of pyrite
instead of chalcopyrite. That the employees had not been paid recently may have suggested that while someone was at work at
the mine during January, the entire workforce may not have been
and perhaps had not worked at full strength since December.
A better(?) source of information came forward and new
problems were apparent
10, 1882, MMJ):
"The Press has never lost an opportunity to deal a blow at Maine
mining, but owing to its distance from the active mining districts and
consequent ignorance on the subject, its slurs and misrepresentations
have fallen comparatively harmless. It seems that now, however, the
Press has secured a correspondent in the Blue Hill district who may be
relied upon to furnish that paper with precisely the class of information
it desires.
In the first place there is no reason why Mr. Jennings or anyone
else should advance funds to meet the expenses ofrunning the Douglass
mine. The money necessary to carry on the work is raised by assessments upon each share of the capital stock, and if, through some looseness of management, there are no funds on hand at the mine to meet
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current expenses, the management are fully justified in shutting down
rather than assume liabilities to be met indefinitely.
In the second place the mine has not shut down. Work in the shaft
has been temporarily suspended, under orders from Manager Thompson, but the smelting furnace is running as usual. The fact is that Mr.
Thompson, when called to assume the management of the Douglass, occupied a responsible position and held large interests in Canada which
he could not leave in short notice. He has been and is at present engaged
in closing up his business affairs there, preparatory to removing to the
States and giving the mine his entire attention on or about April I st.
What may be his reasons for ordering this temporary suspension of mining work we are, of course, unable to conjecture; but he undoubtedly has
some good reason and as he is daily expected at Blue Hill we hope to be
able to give some definite information concerning the plans of the executive committee as soon as they are fully developed.
The aim of the management is to place the mine upon a paying basis as early as possible; and with the large quantity of ore on hand it is not
unlikely that it may be considered advisable to expend the present assessment money in improving and increasing the smelting facilities
rather than putting it underground. Meanwhile, we are assured that the
mine is looking as well as ever, and the assessment now due is being
paid in rapidly at the Treasurer's office in this city."

The reports coming from all of the Maine mines have inconsistencies, reversals, etc., but the
in retrospect, never seemed to "have its act together" much less had its
story
in the Maine Mining Journal on a reliable basis.
When did the mine close or start some of its
When
was someone in charge or not? On March
it was
reported:
Thompson has been at the mine during the present
week, but has returned to Canada; he will make his headquarters at Blue
Hill after April l st. Work has resumed in the shaft on Monday last, contracts having been let for a given amount of sinking and stoping. During
the month of February there were broken (in stoping and sinking) 48
fathoms of the vein or over 900 tons, 800 tons of which were hauled to
the surface. The construction of a large cupola smelting furnace, to have
a capacity offifty tons per day, will at once be commenced, the materials
being already upon the ground."

As Thompson settled into his
bring renewal to the Douglass mine

!JV'''"'vu,

"Work in the shaft is being pushed vigorously, and, as the rock is
much softer and more favorable than heretofore, rapid progress may be
expected. The bottom of the shaft is in a fine body of ore, which, we are
told, is of a better character and finer quality than has ever before been
shown in the Blue Hill district. The shaft is substantially timbered, and
the big pump keeps the mine entirely free from water. Work upon the
large fifty-ton smelting furnace is already well under way. During the
past two weeks workmen have been engaged in overhauling the machinery of the concentrating mill and getting it into working order, and

the mill will probably start up on ore from the dump early next week.
Everything appears to be in a prosperous condition."

That change was occurring, there can be no doubt. Fmiher
business-like
came from Blue Hill

"Work upon the large smelting furnace is progressing favorably,
and the concentrating mill has been overhauled and is now running. The
mine is showing some fine ore. General Manager Thompson has taken
up his residence at Blue Hill and will hereafter give the mine his undivided attention. Treasurer Williams was in town last week and paid out
upwards of $8,000 to the miners and workmen. A large quantity of
matte is being shipped to Bergen Point, New Jersey, which is expected
to bring the company from five to six thousand dollars."

End

Era

at the
sometime
year
1884 the depression of copper prices was forcing many
companies out of business
some of the otherwise suc"'"''''a"u, and extremely
mmes.
Perkins ( 1941) summarized the
of the
.....,.-., ............<c,...,mme:
A./VUO:.JCU.C"''

"In spite of its temporary disrepute, the 'Douglass' had been getting back on its feet. Up to the end of June [1
it had received
$12,000 from the sale of ingot copper. .. and was hinting at a dividend.
Now, like almost every other working mine, it was forced to make a further assessment. More and more of its stock became delinquent. Just as
before, other mines weakened with it or became idle altogether.
The Maine Mining Journal had almost nothing now to fill its
pages. In September 1882, it appeared in a new form as the
Industrial Journal. ...
The mining towns began to face reality. Shipping slackened.
Transients dwindled. Stores closed. In October, the Pendleton House
changed hands. In February the Waukeag House, together with its furnishings, was sold at auction.
In the spring of 1883, hopes ran high again .... In April, the 'Douglass' made a rich strike and sent to New Jersey for miners. In
and
June, there were 'extensive and satisfactory operations' at Blue Hill, Sul49
livan, Brooksville, and Cape Rozier. [ 49 Maine Mining Journal, May
25, 1883.] Then, in July, the price of copper fell more than six cents below its average for the past ten years. Most of the mines closed immediately. The 'Douglass,' however, in the light of its excellent prospects,
levied another assessment. In August, it shipped eleven tons of refined
copper to Boston, and then, without having raised adequate capital, became comparatively idle.
On December 1, 1883, when Captain Daniel Dunn took over its
management, all odds were against him. The winter was severe. The
town was filled with unpaid employees, but somehow he kept the mine
going. In May, it was the only operating mine in the State. In June, it

227

V. T. King
shipped eighteen tons of refined copper and then dropped out of the
mining news entirely.so [5° There is no record of the exact time of its
closing. Probably it was sometime in July, 1884 .... ] ...
In August, 1888, the United Copper Company of New York
bought the Douglass mine at auction for $75,000, but never operated
it.SI [(SI Financial and Mining Record, August 4, 1888.]"

Emmons ( 1910) indicated that the current owner was the Pittsburg and Montana Company of Butte, Montana: "[The Douglass
mine] produced between two and three million pounds of copper
which yielded about $300,000." Perkins (1941) noted: "Its expeditures have been reported at $1,400,000." Emmons (1910) indicated that the maximum depth of the main shaft was 245 feet
deep on a 4 7° incline, but did not indicate the extent of the horizontal workings. Earl ( 1950) reported: "In 1917, the American
Smelting & Refining Co., purchased the mine, and in June 1918
production was started in a 125-ton mill, using both tables and
flotation. The mill was closed December 31, 1918, and soon after
the milling plant was dismantled and removed. The mine has remained idle ever since .... Title to the property reverted to Myra
F. Morris ... by quit-claim deed in January 1931." The World
War I production was stimulated by a large government subsidy
paid for copper (26 cents/pound) and the ore was smelted at
Perth Amboy, New Jersey (Perkins, 1941). Earl (1950) summarized exploration reports made in the l 940's and reported on a
drilling program and further indicated that the main incline was
350 feet deep and that there were at least 1,200 feet in horizontal
levels.

Additional Blue Hill Mines
An early comment in the Maine Mining Journal expressed:
"The camp fires are getting numerous in this sulphuret district,
and Blue Hill will take rank the coming year among the best copper producing regions on the Globe. We have got it." A correspondent of the Maine Mining Journal (April 30, 1880), who
signed himself Nemo, wrote:
"There is quite a difference between the Blue Hill of to-day and
that of two years ago. Now there is hardly a man but what is interested in
some way in the welfare of the mines and to say anything against them
will bring upon one's selfa war of words. Then very few men believed in
them; now the town is booming with business; then it was more dead
than alive. Facts are true and our mines are a success, so much so that
there are now no croakers, or if there are they 'hold their peace.'
The management in and about the mines is now nearer what it
ought to be than at first, showing to any careful observer that we are getting experienced men at the helm.
The 'Favorite' mine is showing up well and those who have visited
it have great faith in it and look to it as the 'bonanza' of the day. Parties
here are buying in all the stock they can at prices a little below the quotations and expect to do well as soon as Prof. Stewart's report is published.
The Twin-Lead and Young Hecla are looking finely, the buildings of
the former being as neat and tasty as any you can find. City of Boston un-
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der the able management of Supt. O'Connell is looking well. The work
of sinking the shaft is done in good shape and with speed.
Supt. O'Connell has lately taken charge of the Jersey in addition to
the above, and 1 think the company are to be congratulated on securing
so able aman to manage their property. It shows they mean business and
want a good man to manage their good showing. I visited the Trio and
was surprised to find they had such a good showing of ore. It does not
seem possible for such 'good things to come out of Mac Ville.'
Bondholders can still be seen upon our streets, talking to owners
of farms and stating to them the advantages they can give them over any
one else.
A certain person struck a very rich vein on a farm, bonded it, prospected and sent samples for assay to Bangor. The returns were, ciphers
under each heading and charges $3. Still they come."

The Bisbee Copper mine, seemingly so named to take advantage of the Arizona copper mine's reputation in the mind's
eye of potential stock investors, actually had D. H. Bisbee of
Camden as its president, and the Twin Lead (pronounced "leed"
not "led"; indicating two veins and not the presence of the metal)
were also important copper mines which claimed to have "handsome" and "rich" peacock copper ore. The Bisbee Copper Mining and Smelting Company's property was run like a true mine:
"The working shaft has been sunk about fifty-five feet, and the
Superintendent reports that he is now taking out very rich copper ore, together with some si Iver. The object of the company has not been to make
a show to sell stock, but to do permanent work which shall be useful in
the ultimate working of the mine. Hence they have sunk a perpendicular
shaft outside of the vein of ore to strike the lode at a depth of about one
hundred feet. The rich ore now being taken out is found on the south side
of the shaft next to the vein. This vein of ore shows very handsomely on
the surface where it is about fifteen feet wide. In sinking the shaft a second vein of ore was struck about six feet wide, and as the dip of this vein
is two inches to the foot the shaft passed through it in going down about
thirty-six feet, so that now there is a vein of ore just south of the shaft,
while two large veins carrying rich ore are just coming in on the north
side of the shaft. The Bisbee property contains about fifty acres ofland,
being bounded south by the road, having 85 linear feet of ore veins and
having a water front of 64 rods on Third Pond. It is also elevated as to
have the best of drainage, no water except a very little from the surface
having yet appeared in the shaft. The shaft is being pushed as fast as it
possibly can be both by night and day crews, and steam hoisting works
will soon be erected and steam drills used to facilitate the rapid development of the mine, and the company are confident that the property will
be managed as it has hitherto been under the wise care of Mr. Bisbee, the
President, with the strictest economy consistent with its rapid development" (February 20, 1880, MMJ).

The Atlantic "mine" was being developed perhaps without
a discovery (April 23, 1880, MMJ): "The property is one of the
largest and most valuable in the great Blue Hill zone. The shaft
was sunk vertically to a depth of 72 feet and a tunnel extending
northward has been run something rising thirty feet. ... The great
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Douglass ore channel has not yet been cut, but some ore containing copper has been taken out of the tunnel." Many mines tried to
tie their stock's reputation to that of better established mines by
naming the ore vein after them and by letting the assumption be
made that the perceived richness of a vein was uniform and all
that was needed for success was to find the true vein.
The Darling Silver Mining Company had its detractors.
The Maine Mining Journal (February 20, 1880) reported, "There
are so many conflicting stories afloat with regard to the property
of this company that it is well-nigh impossible to get at the actual
facts of the case. We shall soon, however, be in possession of information which will enable us to speak with certainty in regard
to it, and our readers may be assured they will receive the benefit
of our investigations. Meanwhile, assuming that the company
have acted honorably and in good faith, the present state of their
affairs may well serve to illustrate a point made in our editorial
columns, and the sooner a stop is put to this business of organizing a mining company and selling stock, and endeavoring to find
a mine afterwards, the better will it be for all parties concerned."
One wonders why the Maine Mining Journal didn't become indignant at the submission of the advertisements of organization
where the prospectus clearly stated the "organize first I find
later" approach.
The Trio mine was prospected and: "Several prospect holes
have been sunk and ore very rich in the sulphurets of silver has
been discovered" (April 2, 1880, MMJ).

CHERRYFIELD SILVER LODE
The Cherryfield mines include the Britton and N arraguagus mines. Among the nearby towns, Columbia had the Harrington mine, Milbridge had the Milbridge mine and Cherryfield
mine (within meters of the Cherryfield town line), Steuben had
the Petit Manan and Pillsbury mines, but the Cherryfield mine
was the most famous by far:
"This property is situated nearly a mile from the village on the
road leading to Harrington. Ore was first discovered cropping out on the
hill, and a shaft was sunk 15 or 16 feet with good results, but the finding
of a huge boulder of almost solid ore at some distance below, supposed
to have been blasted from the ledge during the construction of an old
drain, led to a cross-cut being made, the vein about a foot in width being
struck and a shaft started about 800 feet from the old site.
For the first 25 feet the ore taken out was mainly zinc and very
heavy. The ore then suddenly disappeared, but was again found 6 feet
below consisting of galena very rich in silver and carrying scarcely a
trace of either zinc or copper. This continued to within about 10 feet of
the present working when it again disappeared. Already the character of
the rock, and the 'stringers' running through it indicate the proximity of
ore, and the expectations are that when again struck it will prove richer
1
than before. Progress is now made at the rate of 1 h feet every 24 hours,
and a few days labor may produce startling results.

Mr. W. A. Leonard, the efficient superintendent, makes his own
assays on the ground, and has obtained results ranging from 12 to 220
ounces silver per ton, averaging about 60. About 25 tons have been
taken out, a portion of which has been shipped for reduction.
The perpendicular shaft is 40 feet in depth and well timbered; the
incline about 32 feet the bottom being 75 feet from the surface and 55
feet into the solid ledge. It is proposed to go down 100 feet and then
drift" (January 2, 1880, MM.!).

The faith of chasing barren rock to reach a vein had to be
admired. Obviously, attempts at mining were going on and the
Cherryfield mine had aggressive activity to reach the ore.
"On the 15th ofFebruary the shaft had reached a depth of 106 feet
and at this level two drifts ... had been run a distance of 63 feet with very
satisfactory results. The vein for this distance was shown to have a width
of from 2 to 5 feet, carrying a pay streak of high grade mineral varying in
width from 12 to 24 inches. In the eastern drift the pay streak has continued very uniform and considerable valuable ore has been taken out.
Many assays of this ore have been made which show it to carry from 100
to 200 oz. silver per ton. In the western drift considerable barren quartz
was encountered but at present date the mineral is again coming in and
some high grade galena (entirely free from zinc) is being taken out. Assays of this galena show it to carry from 75 to 100 ounces of silver per
ton. Up to the present time the company have expended upwards of
$5,000 in developing their property and the results obtained from the
past two months' work have proved so satisfactory that the company
have concluded to erect substantial buildings and put in the necessary
machinery (at a further cost of from $2500 to $3000) to sink the shaft to
a depth of 500 feet. Plans for the new shaft house which is to be 80x30
feet and two stories high, have been completed and work on the same
will be commenced during the present month. It is also proposed to
commence a new shaft about 300 feet east of the present shaft, and to
connect with same at a depth of 200 feet. The company now have in their
ore house about 50 tons of picked ore which is worth upwards of$50 per

Cherryfield Mine Buildings, Milbridge
(photo courtesy of the Gouldsboro Historical Society).
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of the Deer Isle - Sedgwick area (from Colby, 1881 b).

ton. There are at present 16 men employed in sinking the shaft, a day and
a night crew. Work in the shaft was resumed April 1st and since then a
further depth of 8 feet has been reached. Even in this short distance the
results have been very encouraging as the pay streak has shown a steady
increase both in the width and in the amount of mineral it contains. The
following gives the results of two lots of ore sent Prof. R. H. Richards
for assay. Massachusetts Institute of Technology ... The sample of ore
sent by you last week marked 'Cherryfield ore,' weighing 62 lbs., avoir.,
and which appeared to contain the following minerals: zinc blende, galena and quartz, has been carefully assayed and yielded to the ton of
2000 lbs. avoir.: Silver, 38 oz@ $1.10 (U.S. standard value) $41.80"
(April 23, 1880, MMJ).

A second assay based on a
12 ounce sample consisting of
zmc
and
gave a value of $117.70. At this
it was necessary to
investor morale boosted by assay
reports. The assay on a 62 pound (28 kg)
was still un-
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doubtedly highly selected and cobbed of gangue minerals and
rock. If the ores were actually this rich, the Maine silver mines
would have continued to operate for many years.

DEER ISLE - SEDGWICK SILVER LODE
The mines of Brooklin include: Brooklin, Dodge, and Hale
mmes.
The Deer Isle mines include: Azure, Belle of Deer
Brown, Clam Ledge, Deer Isle, Deer Isle Annex, Deer Isle Consolidated, Deer Isle Junior, and Portland Deer Isle mines.
Sedgwick has the Darling, Eagle Brook, Edgemoggin, and
Herrick mines.
The Edgemoggin Silver mine [incorporated June 1877; reorganized Oct. 1879] on the Eggemoggin Reach was
in
1876, but apparently shut down after a short time. It was reorgan-
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Crotch Island granite quarry, Stonington on Deer Isle. One of many local quarries which "furnished" experienced miners to the local silver
mines (photo by E. S. Bastin, 1904, USGS photo archives.)

ized during the 1880 boom (January 2, 1880, MMJ). In the same
magazine, it was reported, "Deer Isle Silver and Gold Mine [inc.
Aug. 1879].- The company was organized during the past summer. The mine is situated on Deer Isle. The shaft is now down to a
good depth. The ore increases in value with every foot in depth.
The last assay was gold $30; silver $60; copper $1 O; lead $17;
and nickel [!] a trace." Frank L. Bartlett was a director.
The weekly nature of the Maine Mining Journal newspaper
must have created a tension among investors and miners. Trivial
reports and glowing appraisals were the norm. Each increment
of depth was closely described and announced:
"Mess. Ames- President, Camey- Treasurer, Gould- Secretary,
and Sampson- Director, of the company visited the [Deer Isle Silver]
mine last week, and were much gratified at its favorable appearance.
While there, ore from the bottom of the shaft was thrown out which exceeded in richness any heretofore exposed. The vein is constantly concentrating, and is now fully four feet in width of massive ore. A night
gang is now at work in addition to the day force, and a new blacksmith
shop is being put up. Drifting on the vein will be commenced as soon as
a little more depth is reached" (February 6, 1880, MMJ).

Boom days are marvelous times for any area, while they are
not always beneficial. Good news feeds on good news and outlandish claims seem normal and reasonable:
"The stock of this company has taken a sudden and most astonishing rise during the past week going almost at one jump from $1.25 and
$1.50 to $3.50. Nor is this the result of any manipulation or nursing, but
seems to be a legitimate rise caused by the rapidly increasing quantity of
wonderfully rich ore at the mine. This contains native gold, native silver, silver glance, galena, copper pyrites, sulphuret of nickel, zinc, very
little iron, and several combinations which have not yet been determined, the whole assaying upwards of $500 per ton" (March 5, 1880,
MMJ).

Without indicating which ore was prevalent at the mine, the
stock investing public was treated to interesting propaganda:
"The Deer Isle [mine] is showing as well as ever and is in a prosperous condition. The width of the ore body is as yet a matter of
conjecture as the south wall has not been disclosed.Four samples
of the ore recently assayed by Prof. Bartlett, intending to represent the different grades from the very lowest to the highest, gave
respectively $32.24 - $59.65 - $358.62 - $2,485.96 to the ton"
(April 2, 1880, MMJ). The object was to let the investor choose
an average in his own mind. One wonders how small the lumps
were that provided the higher assays. A small leaf of native silver
with a bit of adhering rock could assay to more than 25,000
ounces per ton.
The Deer Isle mine was one of the few "mines" to actually
get to the point of treating its ores. One load of the Deer Isle
mine's ore was shipwrecked on the shores oficeland (November
11, 1881, MMJ):
"The first lot of ore shipped from the Deer Isle mine has led a
somewhat checkered career and has finally brought up in a strange locality. The ore was shipped to St. John, N. B., and there transferred as
ballast to the ship 'Jamestown,' which sailed for Swansea, England, with
a cargo of lumber. When nearly across, heavy gales were encountered
which caused considerable leakage and drove her back for many days,
until it was decided to return to St. John, repair damages and take a fresh
start. On her second attempt to cross she became water-logged and was
abandoned at sea. Since then numerous steamers and sailing vessels
have encountered the craft, but she was finally supposed to have gone to
the bottom. It seems, however, that after drifting about in mid-ocean for
an indefinite length of time, the vessel stranded on the coast of Iceland,
where she still remains."

Iceland may be one of the few collecting sites where Deer Isle
silver can be collected. Only one specimen survives in museum
collections (American Museum of Natural History). Following
this misfortune, the Deer Isle company sent ore to the New England Smelting Works in Portland, which were described as follows (January 27, 1882, MMJ):
"Everything about the works is constructed in a thoroughly substantial manner. The furnaces are elaborately built and have already
done good work in the treatment ofores. The silver and lead refinery is
not quite completed but it is expected this department will be in full operation in a short time. About 35 tons of silver lead bullion from Mascot
ore [Gorham, New Hampshire] makes a very prominent display in one
of the smelting buildings. The furnaces are now running on Deer Isle
ore, a cargo of 190 tons having recently been received from the mine.
The works have also received quantities of ore for reduction from Western mines. Shipments of galena concentrates are expected regularly
from the Silver Lake Mine in New Hampshire and another shipment of
fine ore is expected daily from the Mascot Mine."

No one can argue that the New Hampshire mines were not
"Western."
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CORINNA-ST. ALBANS-GARLAND-DEXTER
SILVER LODE

ore, there occurs an abundance of green talc, which is very soft and flaky
when first obtained, but hardens on exposure to the air. On examining
the slate strata which form the wall rock in the well, they were found to

Many mines were opened in this large area in central
Maine. Some of the town reports were inaccurately given in the
newspapers. Corinna had the Corinna, Dearborn, Orient [actually in Newport?], and Silver Queen mines. Saint Albans had the
Farnham, Gould [actually in Ripley?], Holland, New York &
New England, and Porter mines [actually in Palmyra?]. Garland
had the Silver Hill (also called Jones Hill and Preble Hill) mine.
Dexter had the Maine Silver (also called Dexter) mine. Exeter
had the Exeter mine. It was noted of one mine in Guilford (April
23, 1880, MMJ): "We understand, also that the old Guilford Silver mine, which was abandoned years ago [ 1851] after many
thousand dollars had been sunk, has been bonded by New York
parties who will soon commence operations. - [Dexter Gazette."
This district did not achieve great success. The Maine Mining Journal (February 20, 1880) made the interesting "analysis"
of one mine, "The Orient Silver Mining Company are engaged in
sinking a shaft upon a vein in the town of St. Albans, and have already taken out some very good looking ore. We learn from gentlemen who recently visited the mine, that the property of the
company, while embracing a considerable extent on the vein (we
think about 90 rods) is but about 4 rods in width, and the dip of
the vein as shown in the shaft, which has reached a depth of 36
feet, is such as to carry it outside the company's line at a distance
from the surface ofless than 150 feet. Comment is unnecessary."
The prospectus ad for the Gould mine in St. Albans was not
very encouraging as well, "A shaft has been worked to the depth
of seven feet, the ore taken out being very rich and promising, assaying $35.00 to the ton" (March 26, 1880, MMJ). These figures
indicate a mine on the edge of profitability despite the frequent
predictions that assay values improve with depth. The mine was
promoted by William H. Darling and Isaiah S. Emery (the latter
was the founder of the Maine Mining Exchange in Bangor).
In Corinna, reports of the Corinna Silver Mining Company
were subdued: "The shaft is about fifty feet down. The timbers
for hoisting works are being put in. The rock from the shaft will
be put on cars and then dumped" (February 20, 1880, MMJ).
Jackson (1839) reported of Dexter:

be much contorted, shewing great disturbance at the epoch of their elevation. The general dip is to the south, but could not be measured owing
to the contortions.
From the evidence which I was able to obtain, it would appear that
a similar vein of lead ore runs through Corinna, and comes out near the
house of Mr. John Bigelow, two and a half miles south, or at Mr. James
Couland's, six miles and a half southeast from Mr. Bigelow's.
Having obtained all the information which I could on the spot, I
cut out a number of specimens from the vein, and subjected them to
chemical examination by cupellation, for the purpose of ascertaining
whether any silver was contained in the galena. Five grains of it cupelled
before the blow pipe, gave a very distinct globule of silver, which by es1
timation, was equal to lsoo the weight of the ore. This is, then, a very
rich argentiferous galena, and if larger veins should be discovered,
might be profitably wrought for silver, the lead being at the same time
converted into litharge. It is not worth the labor to work the present
small veins, but I would request those who reside in the vicinity to examine every vein that may in future be discovered; for there may perhaps be one of sufficient width to work profitably, since every 500
pounds of the ore will give a pound of pure silver. I would not, however,
advise sinking shafts into the rock, for such researches would prove expensive - it being only necessary to be attentive to those excavations,
which may be made for other purposes - such as cellars and wells, sunk
down to the rock, excavations on roads, &c. If the ore is found, it will be
discovered in the quartz veins, associated with yellow ochre and
blende."

"While at Dexter, Mr. Simeon Safford shewed me some specimens oflead ore, which had been found upon the estate of Mr. Charles
Jennings, near the south line of the town; and accompanied by him and
several gentlemen of Dexter, I visited and examined the locality. The
ore was discovered accidentally, in digging a well in slate rock charged
with veins of quartz. On examination, it was found that the ore occurred
in one of the veins of quartz, associated with iron pyrites, ochreous oxide of iron, black blende or sulphuret of zinc, and sulphuret of copper
and iron. The vein at the top of the well is but eight or nine inches wide,
and it widens in descending twelve feet to the width of two feet. The ore
contained in the vein is from one to three inches wide, and is quite irregular. It runs N. 70° W., S. 70° E., and dips 40° or 50° to the southwest,
following all the irregularities of the quartz vein. Associated with the
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LUBEC - TRESCOTT LODE
Lubec had the first metal mines in Maine. Jackson (1837a)
reported on them extensively:
"Arrived at the lead mines, we examined their situation, beginning at the North and proceeding Southerly. These mines are situated on
the estate of Mr. John Ramsdell, on the western side of South Bay, and
four miles west from Lubec. They are contained in an argillaceous limestone, ... , and the veins are found at the points where that rock has been
traversed by dykes of trap .... These veins oflead ore were discovered in
1832, and have been wrought during the summer months of two years.
The northern vein runs in an E. and W. direction, and dips South 80°. It
is mixed with yellow sulphuret of zinc, and calcareous spar, the whole
vein being three feet wide. In exploring this vein, a drift or gallery was
excavated, in a westerly direction, following the vein in its course. This
drift we measured, and found that it extended into the rock, to the distance of 60 feet. A perpendicular shaft or well was sunk, in the middle of
the gallery, to the depth of 16 feet, and another at the mouth of the mine
12 feet deep. These pits were sunk for the purpose of attacking the vein
at a lower level. They were both filled with water, so that we could not
enter them. It was observed by the miners, that the vein widened as it descended. But this we could not determine at this mine, but such is certainly the case with a small vein of the same ore in the cliff by its side,
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which is six inches wide at the bottom, while it is nipped out, at the
height of six feet, shewing that the vein must have been injected from
below. The following diagram shews the situation of this vein [top diagram at right].
Seventy yards south from this mine, is found another vein of galena, contained in a blue limestone, at the junction of that rock with the
greenstone trap. This vein is two and a halffeet wide, and is contained in
a gangue of quartz and compact feldspar, and is known to the miners by
the name of hard vein. It intersects an abrupt precipice of limestone,
which is nearly I 00 feet high, and is seen on the face of the cliff. A drift
has been excavated into this rock, following the vein in a westerly direction, to the distance of 155 feet. The miners found, in their operations,
that this vein had been thrown out to the south by a shift or fault, and proceeding in that direction, it was recovered and pursued. The vein was
found to have been dislocated, to the extent of five or six feet. A perpendicular shaft was also sunk to the depth of 14 feet, for the purpose of
striking the vein lower down, where the ore is supposed to be wider and
more pure. We do not know what success they met with in this undertaking, since the shaft was, like all the others, full of water, so as to render it
impossible to descend into it. From 20 to 30 tons of pure galena have
been obtained from this vein, much of which lies near the mouth of the
mine, covered with earth, to prevent its being furtively taken away. A
considerable quantity of sulphuret of copper and iron, carbonate of copper, &c., are found associated with the lead ore. If hereafter, this mine
should be wrought, it will be advisable to separate the ores of copper,
zinc and lead into distinct heaps, and then to smelt them for their several
metallic contents. The following diagram exhibits the geological nature
of this mine [middle diagram at right].
Three hundred yards south-west from the mine we have just described, occurs another vein of the same kind of ore, which differs from
that only in the color of the blende or sulphuret ofzinc, which in this vein
is of a dark brownish black color. The vein is one foot wide, and is contained in limestone, at its junction with the trap rocks. Its direction we
found to be E. and W. and its dip 64° South. A gallery has been cut
through this vein, and carried on towards those we have described
above; but owing to the death of the chief miner, Featherstonhaugh
[probably pronounced Fanshaw ], who was drowned in the wreck of the
Eastport packet Sarah, the work was discontinued, and has never been
resumed. The following diagram shews the position of this mine [bottom diagram at right].
At Leighton's Point, on Denbo's Neck, the argillaceous limestone
was observed running N.W. and S.E. and dipping 36° N.E. It has been
broken up by the intrusion of trap dykes, and near their point of contact
we found a vein of the sulphurets oflead and zinc. The vein is 14 inches
wide, and the lead ore is nine inches in thickness; the remainder of the
vein consists of black blende, or sulphuret of zinc, and calcareous spar.
The walls of the vein are incrusted with yellow ochreous oxide of iron,
to the thickness of three or four inches on either side. This vein has been
exposed by the action of the sea, and the shore is strewed with rounded
masses of lead ore, which have thus been detached. The direction of the
vein is N.N.E., and S.S.W. Since its upper surface is covered with soil, it
was impossible for us to trace its extent through the rocks. This question
may be settled, by sinking a pit through the soil, in a S.S. W. direction
from the vein, where it is exposed on the shore."
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a a Strata of blue slaty limestone.
b b Broken and dislo.rted strata fi.11ed With calcareous spar.

c Trap dyke.
d Vein o( gafena.
e Narrow vein of galena, nipped out at the top.

D Drift.
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Woodcuts of the Lubec lead mine (from Jackson, 1837a).
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Lubec Lead Mine, Lubec, 1990.

should at least drive the shaft double its present depth before
abandoning so promising a prospect. The Snow mine is specially
exempt from rebellious elements and when the owners succeed
in striking pay ore they may rest assured that the output will be
'free-milling' and that its reduction can be performed by the economical wet process" (March 5, 1880,
It would have been
a better report if the prediction had been based on the mine actually having indications of ore present! The shaft was ten feet
deep at the time of the investigation (October 30, 1879).
By spring, it was reported: "The shaft is now down 33
and the quartzite and the band of black slate have merged into a
solid mass of what appears to be a species of black quartz, heavily charged with the base metals. The four foot band of white
quartz continues on the footwall side. The workmen are at present engaged in making a sump to receive the surface water, and a
new pump is about to be put in. Two shifts are working by day
and one by night" (April 2, 1880,
In order to keep the
mine favorably in front of the public and to live down some of the
bad publicity, the Snow mine officers released a notice: "Work
on the SNOW property is progressing rapidly. It is said that pay
rock has been struck, the recent assay by Prof. [Thompson]
showing gold and silver to such an extent as to warrant saving the
ore" (April 23, 1880,
If the humor in the preceding statement is not evident, the following continuation of the letter
should be: "The owners of the 'BUCKSPORT which is on the
same vein as the 'Snow,' only about 60 rods distant, encouraged
by the rich developments which the Snow has shown, are pushing their shaft as fast as possible. The foreman, Mr. Staples, informs me that the excavations are most excellent, the rock being
exactly like the 'Snow' at the surface."

Mining did not continue long after Jackson's (1837a) report, but the 1880 boom revived interest in the area.

HAMPDEN SILVER LODE
"We learn that exceedingly promising discoveries of silver ore
have been made in the town of Trescott, in the vicinity of the famous Lubec mine. The Lubec ores contain large quantities of zinc which has
hitherto been considered a drawback, but more recent methods of treatment have removed the difficulties arising from this source, and preparations are being made to resume work upon a much more extensive
scale. The Trescott property, however, shows scarcely any zinc. The
surface showings are very flattering, and the work of development wi II
be at once commenced" (February 20, 1880, MMJ).

BUCKSPORT LODE
The Snow mine in Bucksport was disappointing to Frank
Stewart. He did attempt to write an upbeat report: "Near the surface of the excavation there is but little true quartz visible in the
enclosing quartzite, but the reticulated seams of quartz rapidly
as
is attained, and at the bottom of the
the entire
mass- except a narrow belt of siliceous black slate two feet in diameter- is mainly compact quartz heavily charged with iron pyrites ... .if the owners will permit a suggestion I would say that they
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The Norombega mine was one of the closest of the mines to
Bangor and consequently was usually in the news. One short notice, in particular, appeared (February 6, 1880, MMJ): "The vein
is well defined and thoroughly mineralized. Good ore is being
taken out daily. The vein widens as depth is attained. A specimen
of ore brought in yesterday is pronounced by those who have
seen it to be the handsomest of anything yet found in Maine. It
consists of beautiful green chlorides, charged with argentiferous
galena." If the report were intended to suggest silver chlorides
(i.e. chlorargyrite) were present, it would be remarkable as silver
chlorides are rarely pretty and rarely beautiful green. The association of silver chlorides with galena would also be remarkable
for any deposit in the world. Just two weeks later (March 5, 1880,
MMJ) a notice appeared: "Although the shaft of this company is
down but about 12 feet, a large quantity of rich ore is now on the
dump and more continues to be thrown out at every blast. A large
crew of men are engaged and work is progressing rapidly." One
wonders why the report did not reassure the investors about the
silver chlorides referred to previously or was the material's identity redetermined? The probability of finding silver chlorides in
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near-surface exposures in Maine is unlikely. Of course, investors
can be attracted with emotion-provoking mineral finds.
The Lawrence mine reported the following: "A sample of
ore from the Lawrence mine has been assayed at the Maine State
Assay office in Portland with the following result: Gold $5.15,
silver $34.20 and lead $45.60, total $84.95" (March 5, 1880,
MMJ). Later developments indicated: "The shaft is down 27
feet. The bottom of the shaft is richly mineralized. Some very interesting ore has been taken out in the past few days. The ore contains gray copper, galena and copper sulphurets" (April 2, 1880,
MMJ). To this list was added mispickel, iron pyrites, sulphuret of
antimony, zinc blende, and some gold (Stewart, April 9, 1880,
MMJ), as well as:
"The silver bearing lead ore is the predominating mineral although there is still a large percentage of refractory and comparatively
worthless substances in the mine. It is gratifying to know, however, that
such refractory elements will ultimately disappear at greater depth from
the surface, and give place to the more precious metal. ... While it is
gratifying to be assured of the ephemeral nature of the base ores, it is far
more pleasant to know that silver always increases in volume at profound depths. There is a mining proverb as old as human history, which
runs thus: 'No mortal ever saw the bottom of a true fissure silver mine.'
As yet the mining appliances at the LAWRENCE are of the most
primitive character and were only designed for prospecting purposes. I
am assured, however that the enterprising gentlemen who own the property 'mean business,' and that they will immediately place the mine in
first-class working condition."

The variety of mines in Hampden included the Argonaut,
Eastman, Fowler, Hampden, Lawrence, Norombega, ·Silver
Drift, and the first reorganized mine on the lode, the Dunton:
"Since my visit to the Dunton (now the Consolidated Hampden
mine), last autumn, the property has been completely metamorphosed
by the erection of a capacious building, and by the introduction of effective steam machinery.
At the time of my visit in November of last year, the excavation
had reached the depth of about eighty feet. Since then a lateral cross-cut
was driven through the vein from wall to wall, and at this juncture the
shaft has attained the depth of 110 feet below the surface. As will be
seen by referring to my report upon the Dunton, the surface outcrop of
the lode indicated a vein of sixteen feet in width. At the eighty foot
cross-cut, it had expanded to nineteen feet; and it is therefore safe to infer that the lode, when again cross-drifted, will be found still further expanded in lateral diameter. ... This quartzitic gangue is traversed by
innumerable seams, bands and reticulated veins of quartz all heavily
charged with argentiferous galena, sulphuret of antimony, tetrahedrite,
copper pyrites and iron pyrites. The mineralization is palpably increasing at every fathom of excavation. The green stone is rapidly giving
place to the metal-bearing quartz and it is evident that at a depth ofa few
hundreds offeet from the surface, the great vein will be permeated from
wall to wall with silver-yielding materials" (W.F. Stewart, April 2,
1880, MMJ).

Stock certificate from the Egypt Silver Mining Company.

THE SULLIVAN - HANCOCK - FRANKLIN GOULDSBORO LODE
The. Sullivan district and its environs enjoyed the most
mystique ofany of the Maine mining areas. Hyperbole was rampant and boom days were evident. On June 25, 1880 (MMJ), the
boom sentiment was expressed by Frank Stewart: "Hancock
county is one vast sheet of metal. One can hardly pass through a
sheep pasture without finding ore cropping out."
The Franklin mines, not to be confused with the local granite quarries, include: Butler, Clark, Clark Extension, Egypt,
Emmet & Clark, Franklin, Franklin Extension, Frenchman Bay,
Pearl of the East, Silver Brook, Silver Hill, Silver Isle, State of
Maine, and Swan.
The Gouldsboro mines include: Bayside (also called
Worcester), Bay View, Bluff, Clergue & Pol, Globe, Gouldsboro, Guptil, Hector, Home, Kerona, Rosebrook, Soule & Guptil, Soule & West, Stave, West Bay, Victor, and Young mines.
The Hancock mines include: American Union, Copperopolis, Cline, Custer, Custer Extension (also called Harvey Elliot),
Early Dawn, Robert Emmet, Ford, Grant, Hagen, Hancock,
Huronian, McFarland, Neptune, Pomeroy Farm, Silver King,
Sphinx, Whitten, Young & Guptil, and Western Union mines.
The Lamoine mines include: Eureka, Little Sue, Swett, and
Tugwassa mines.
The Sorrento mines include: Boss of the Bay and Golden
Circle (also called Silver Isle).
The Sullivan mines were mostly located along the east
shore of Taunton Bay and the so-called Taunton "river." The
mines include Ashley, Beacon Hill, Clapham, Crabtree &
Havey, Fanueil Hall (also called Fanueil Hall & Sullivan), Millbrook, Milton, Morancy, Pine Tree (also called Gibson), Portland Sullivan, Richmond, Salem-Sullivan (also called Connors),
Starr?, Sullivan, Sullivan Falls, and Waukeag (later merged to
form the Sullivan-Waukeag).
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Gouldsboro Mines

"The pioneer silver brick, of any considerable size, made
from Maine ores, has been received and is on exhibition at the office of C. C. Burrill in this city. The brick is from Crooke's Refining and Smelting works, New York, and is from the ore of the
Gouldsboro
of which Mr. Burrill is the treasurer. It weighs
between 31 and 32 pounds and is valued at something over
$450.- [Ellsworth American" (January 2, 1880, MMJ). The
Gouldsboro mine is located on the east shore of the "guzzle" at
the head of West Bay just above U.S. Route #1 and is one of a
cluster of mines:

"An open cut was made into the ledge for about 70 feet, and a
large quantity of valuable ore was removed. The bottom of the cut is still
a solid mass of ore, but work has been discontinued until spring, when
the cut will be pushed forward to meet the shaft which is situated about
50 feet distant. .. About 300 tons are on the dump awaiting the erection
of the concentration works in the spring.
The property of the company consists of a shaft-house, ore shed,
office and blacksmith shop and full steam machinery, comprising a 15
horse power hoisting engine and boiler and a Burleigh drill" (January 2,

1880, MMJ).

Map of the Gouldsboro area (from Colby, 1881 a).
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very remarkable. At a depth of six feet the ore from any part of
the vein which is several feet in width assays one hundred ounces
of silver to the ton" (April 2, 1880, MMJ).
An interesting notice appeared (March 10, 1882, MMJ):
"Work is now well under way on the Gouldsboro Silver mine,
and the natives are complaining that the six o'clock whistle disturbs their morning devotions."

Hancock-Franklin Mines

Gouldsboro Silver Mining Company
(photo courtesy of the Gouldsboro Historical Society).

The Gouldsboro mine made further news when it "last
week ran into a streak of antimonial silver, assaying $4000 to the
ton, a sample being now in Mr. Dalby's office, 43 Milk street
[Boston]. The shaft is now down 85 feet, and timbered, with a
vein 8 feet wide of good ore. The company have contracted to put
in a Copeland & Bacon hoisting engine, steam drill and Knowles
pump.-[Boston Advertiser" (March 26, 1880, MMJ). On April
16, 1880 (MMJ), it was announced: "The concentrating works
now being erected within 300 feet of the company's shaft house,
will enable the mineral from this mine to be separated and put in
marketable condition as fast as mined, and the management confidently expect to pay dividends during the current year."
Just north of the Gouldsboro mine, the West Bay mine had
encouraging results: "The surface showings of the West Bay are

A typical form of hyperbole was the unbridled speculation:
"McFarland [mine, Hancock]- The editor of the Ellsworth
American has recently visited this mine, and from his report we
glean the following facts. The shaft is 8 feet by 12, partially timbered, and has reached a depth of 18 feet, The vein is 15 inches in
width and rapidly expanding. The ore (of which 3 tons have been
removed) is thoroughly mineralized with argentiferous galena,
which, according to careful assays, will pay from the surface. It
is the opinion of Supt. Mclaughlin, a practical miner, that the
mine will soon be producing free milling ore" (February 6, 1880,
MMJ). The shallow depth and the absence of free-milling silver
ore in the mine did not get in the way of the "facts" the writers
were trying to convey.
"Robert Emmett [mine].- This has a most romantic location. The
works are situated on the extreme point of a bold promontory or headland, of several acres in extent, at the head of Egypt Bay in the town of
Franklin [sic]. The whole peninsula is a mass of thoroughly mineralized
rock, and handsome copper sulphurets may be chipped with a hammer
from almost any part of it. A piece was broken from a boulder which had
fallen from the top of the ledge to the beach below, and sent to Prof
Sharples for assay. His certificate shows 2.62 per cent. copper. By examining the sides of the ledge carefully native copper may be found in
many places. Through the center of this promontory runs a well-defined
quartz-vein about 18 inches wide on the surface. It is this which the shaft
is expected to cut at the depth of 100 feet. It is now 48 feet down, partially timbered, and has cut through several stringers of very handsome
quartz containing considerable mineral. Indeed much of the countryrock which has been removed is fair ore. Mr. P. Mullan is superintendent and Mr. Guy Mullan, Foreman. They take great pleasure in showing their property, and indeed they have much reason to be proud of it"
(April 16, 1880, MMJ).

Stewart (April 23, 1880, MMJ) wrote a great many words
without saying much with regard to the Swan mine, Franklin:

A Gouldsboro mining property (West Bay mine?)
(photo courtesy of the Gouldsboro Historical Society).
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"The main shaft of the SWAN MINE has been driven vertically
through the lode, and at the present juncture, has reached the depth of
eighteen feet. The gangue, or vein matter of the lode, at the present
working, is from six to eight feet in lateral diameter. This entire space,
except the ore channel, is filled with reticulated seams of white quartz,
iron pyrites and slaty rocks. In fact, the materials at this point of excavation, clearly indicate a rapid and permanent widening of the lode. The
true ore channel traverses the eastern side of the gangue, and is, at the
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present working, from twelve to sixteen inches in width. The ore is a
compact argentiferous sulphuret of lead, which traverses the quartz in
thin bands and disseminated bunches. The ore is very rich in lead, and,
as will appear from the accompanying certificates of assay, is also well
charged with silver.
Although the ore channel in the SWAN MINE is, as yet, merely a
well mineralized band of silver bearing galena, still, it is unquestionably
a true fissure vein ... "

Sullivan Mines
The development of the Sullivan district paralleled the
other districts, partly as some of the organizers of the mines were
the same. In 1880-1882 the Sullivan Bulletin, was published in
the town and frequently cited by the Maine Mining Journal, but
not a single issue of the Sullivan Bulletin is known in any institutional or collector's library. The Sullivan mine was the shining
star of the district, located north of the bridge over the Taunton
River on U.S. Route #1. The Sullivan differed from the other
mines in the extensive. promotion of the mine and its fantastic
mineral claims. Though Galhson ( 1935) reviewed the history of
the area's mining, he had no way of knowing which mineral reports were unreasonable or what mining in general was like, and
he did not really suspect when fraudulent, or unrealistic, claims
were being made. (Silver metal was produced from the Sullivan
mine, but not in sufficient quantity to pay for the effort. For example, it was reported (April 15, 1881,
"Another installment of bullion, amounting to two thousand ounces, from the
Sullivan-Waukeag mine, passed through this city on Wednesday
last. An additional four thousand ounces is ready to be retorted ... ") Kempton ( 18 79 ), one of the promoters of Maine mining, wrote an article which was published in good faith by the
American Institute of Mining Engineers in their transactions:
"The first discovery of silver ores here was made by Mr. A. A.
Messer, in
1877. They were discovered below high-water mark,
on the shore of the bay, at the site now occupied by the shaft of the 'Sullivan' mine. The vein, when found, showed about ten inches of quartz,
carrying pyrites, galena, and traces of brittle silver (stephanite).
A coffer dam was built and shaft commenced. The first native silver threads were found about ten feet down. The vein was uncovered in
several other places, also below high-water mark, proving that the
showing at the shaft location was the poorest yet found. Seventy-five
feet from the shaft, southeasterly, the quartz is four feet wide at three
feet below the beach, and the lowest assay I have known from this is
over $200 per ton in silver. The ore is principally stephanite.
Proceeding with the shaft, at about thirty feet depth, the vein,
composed of quartz, with more or less slate highly impregnated with
sulphides, was found to be four feet wide. At this time the shaft is about
100 feet deep. Drifts have been run 62 feet southwest from the 75 feet
level, and 30 feet northwest from the 85 feet level. ... About 600 tons of
ore are on the surface ready for concentration. The ore is essentially silver, sulphides and native, in quartz and slaty gangues, with slight
amounts of iron, zinc, etc., as sulphides, and also galena.

Buildings at the Sullivan-Waukeg Mine on the northeast shore of Taunton Bay. The stamping mill and smelter building is seen at far left. The
building behind the stack was the miners' boarding house. (Photo from
Ellie Hills, Sullivan.)

Ruby silver is exceedingly rare; antimonial silver has been found.
The occasional yellow copper sulphide met with has a peculiar lustre
and runs very rich in silver. ...
In the Brook [Millbrook] shaft some telluride ore has occurred,
but not enough in quantity to enable the mineral to be identified. It carries both gold and silver. In the Ashley the same occurred, sparingly,
and sulphides carrying $25 to $30 per ton in gold and silver have been
found at the present bottom of shaft."

The individual minerals mentioned above have been discussed
separately (King and F oord, 1994). The point made is that except
for native silver, no other silver mineral has been verified for
Maine. The reported prominence of stephanite and the rare species stromeyerite should have been reflected in some specimens
being preserved, or at least scientifically described. James and

West Sullivan, Sullivan-Waukeag mine
mine dump (right), 1

and Pine Tree

239

V. T. King

MINING DISTRICT

Sullivan mining district (from Colby, 1881 b ).

Edward Dana and their families summered in Seal Harbor (Edward is buried there) and they might have visited some of the silver mines, either during or long after their active histories. It is at
least not~worthy to say that stromeyerite and stephanite are not
listed in various editions of "The System of Mineralogy"
authored by the Danas, and it is not likely that the Kempton article was unknown to them.
The following news clips concerned the Sullivan mine:
"The up-river drift at the 85 foot level has reached the line of the
Waukeag, and drifts have been started at the 130 foot level, on the northerly side to a distance of twenty feet, and on the southerly or down-river
side the workmen have advanced twenty-five feet where they have already struck fine ore. The new hoisting machinery and air compressors
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will shortly be in position, and when in operation the facilities for working will be unsurpassed, and the company expect to sink the shaft at the
rate of 100 feet every 40 days" (February 20, 1880, MMJ).
"On the 13th instant Secretary F. G. Nourse issued the following
notice to the stockholders of the Sullivan S. M. Co.: 'The developments
at the mine warrant the immediate construction of a mill. To meet the
proposed expenditures for this purpose, the undersigned will receive
written proposals from the stockholders up to Wednesday, March 17,
1880, at 12 o'clock noon, for the sale to them of two thousand shares of
treasury stock. Stockholders may bid for any number of shares, and the
stocks will be allotted pro rata to the highest bidder.' Wednesday, at the
hour appointed, the proposals were opened and read, and the two thousand shares were disposed of at $14. The bids ranged from $12.50 for
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several small lots to $14. This sale puts $28,000 into the treasury of the
company, which will be ample to build the mill and continue the work of
development. Over 6000 shares still remain in the treasury.- [Boston
Advertiser" (March 26, 1880, MMJ).
"The superintendent of the Sullivan mines places the cost of milling their ores at $10 per ton, basing his estimate on the actual cost of
milling similar ores at a mill in Montana of which he had charge, making
a proper allowance for the difference in the cost of labor and supplies,
which is of course greatly in favor of the Sullivan" (correspondent "N,"
March 26, 1880, MM!).
"SULLIVAN.- This being the pioneer mine of this section, its
progress is watched by the general public with perhaps a greater interest
than is attached to any other one of the Maine mines. It is gratifying to
know that both in the improvements at the works and the development
of the mine it is well sustaining its reputation as a most valuable mining
property. At the old, or No. 1 shaft, more than 400 feet of drifts have
been run - 300 feet at the 65 foot level and 120 feet at the 130 foot level upwards of 15,000 tons of ore exposed, in readiness to be removed as
soon as called for by the completion of the stamp mill. At shaft No. 2, a
new and spacious shaft house 40x29 has been erected, and the vertical
shaft has been driven to a depth of 66 feet and timbered in double compartments for 49 feet. The hoisting apparatus consists of a large and substantial gallows-frame and a Copeland & Bacon engine capable of
lifting 100 tons daily to a distance of 500 feet. The other machinery includes a large Clayton air compressor and three Johnson drills which are
doing excellent work. A new boiler is being placed in position which
with the large one at present in use will be amply sufficient to drive all
the machinery of the mine. Water brought through pipes from a neverfailing brook 1000 feet distant furnishes an abundant supply for the
works of both the Sullivan and Waukeag. A stamp mill is to be immediately erected. The ground has already been graded for the building and
the machinery is being manufactured by Messrs. Beckett & McDowell
at Arlington, N.J. Upwards of I 000 tons of ore are on the dump. Rapid
progress is being made in No. 2 shaft which is intended to reach a depth
of 150 feet before cross cutting to the vein" (April 16, 1880, MMJ).

The Waukeag mine was located next to the Sullivan and
eventually was consolidated with it: "We have seen the present
week some magnificent specimens of ore taken from the shaft
which has now reached a
of 123 feet, and is progressing at
the rate of a foot a day. Ore is now being taken out through the
drift from the Sullivan shaft, at the 85 foot level" (February 20,
1880, MMJ). Eight weeks later the shaft was down to 146 feet
and cross-cutting was planned (April 16, 1880, MMJ).
Activity in Sullivan must have been inspiring as it was
along a main route of travel.
"MILLBROOK.- Among the many workings at Sullivan none are
more noticeable than the two mines down in the hollow where the
steady puffs of steam and the musical clink of the hammer are heard incessantly. The Millbrook, the second oldest opening in Sullivan, is now
at the depth of eighty feet, well timbered up in two compartments and

Morancy mine, Sullivan; Carol Ann Ghelli King, 1990.

showing a very good body of the well known Sullivan sulphurets. Very
heavy steam machinery calculated to cover all necessity in that line to a
depth of one thousand feet has been put in and is well-arranged in a
business-like looking building. The whole working is under the charge
of Sidney E. Home who has shown by his thoughtful economy, his rare
adaptability to this species of work; and this is not the least important
feature in the management of a mine, as many companies are beginning
to realize" (April 9, 1880, MMJ).

The minerals reported from the Sullivan and its assay reports are of some interest. The species of Kempton (1879) have
been alluded to. Subsequent reports come from superintendents
and officers of the mine and are reported in the Maine Mining
Journal. While it might be argued that a newspaper wouldn't
concern itself with reporting rare minerals, it has to be emphasized that stromeyerite and stephanite were the principle silver
minerals according to Kempton (1879). Stromeyerite was never
reported again, at least by a primary observer: all subsequent reports rely on Kempton (1879). (In 1880, C. W. Kempton was superintendent of the Waukeag mine.)
Hitchcock gave a lecture to the Bullion Club in New York
City on March 9, 1880 (March 26, 1880, MMJ) in which he summarized the published information on Maine mines. His Sullivan
entry reads:
"Seventy-five feet to the south-east the quartz is four feet wide
only a yard beneath the beach sand, and the rock invariably yields more
than $200 of silver to the ton upon assay. The ore is stephanite. At about
I 0 ft. down in the shaft sunk at the point of discovery, threads and flakes
ofnative silver showed themselves .... Mr. C. W. Kempton has fully described these bands at various depths in a paper descriptive of this region read before the American Institute of Mining Engineers, to which
am
[emphasis added]. ...
Of the silver minerals stromeyerite is most plentiful: stephanite,
argentite, and native silver appear in threads and occasional lumps.
Ruby and antimonial silver occur rarely ....
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I was able to take a hasty run through the silver mines of Acton last
week in preparation for this evening .... "

Hitchcock's Sullivan summary reads very similar to Kempton
(1879).
The Sullivan mining district's species lists are more conservative at later dates and only go so far as to suggest "black silver
sulphurets" present and not as the most important ore. Stewart
(January 2, 1880, MMJ) wrote: " ... I have recently examined
mines which for fertility in silver will compare favorably with
first-class mining properties in Colorado and Nevada. I brought
with me from Sullivan district, this week, a box full of specimens
which are literally coated with pure native silver. [Anyone familiar with the occurrence of native silver will envision some few
thin wires, with rare thin leaf silver, rather than a blocky ore composed of a mass of silver. The few preserved specimens are of
this thread-like nature.] Of course, these are selected specimens,
but average ores upon the dumps are surprisingly rich in the
royal metal." Also cited in this issue is the New York Mining Record: "We have personally visited Sullivan, and feel assured that
the correspondent of the Boston Herald does not overate the
value of these extraordinary eastern silver mines." The minerals
of the Robert Emmet Silver mine at the head of Egypt Bay in
Hancock across Taunton Bay were discouraging by comparison:
"The quartz vein is strongly mineralized with yellow copper pyrites and sulphuret of iron with occasional crystals of galena. The
adjacent schists are also strongly impregnated to the distance of
several rods on either side of the quartz vein with copper pyrites;
green and blue carbonates of copper; native copper and seams of
compact graphite" (January 2, 1880,
The green and blue
copper carbonates and native copper are probably false reports.

WOODSTOCK
One metal mine quite remote from the major districts reported some interesting facts: "The property of the company [the
Woodstock Gold and Silver Mining Company] consists of 33
acres ofland in the town of Woodstock, Oxford county, Me. adjoining the mine now being worked by the Lone Star Gold and
Silver Mining Company. The property is reported to carry a true
fissure vein from four to six feet in width from which ore has
been taken assaying all the way from $300 to $3,000 to the ton in
silver gold, copper and lead" (April 9, 1880, MMJ). The assays
are strikingly high and may have been made by the mine personnel rather than a regular assayer. The pages of the Maine Mining
Journal advertised self-help mining books including "how to do
it assaying." (The Woodstock mines are located on or near the
MoHocket fault zone [Charles
personal communicatrion, 1991].)
FRAUD!

Most of the reviewers ofMaine's metal mining history have
neglected the importance of fraud in the organization of a mining
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company, though it has not been completely ignored. Minerals
and their proper identifications as well as assays and their meanings are pieces of information which can be claimed almost without proof. The claims of what a mine has are so intimately
intertwined with normal mine promotion that these claims can be
"white lies" compared with fraud. The early pages of the Maine
Mining Journal are full of discussion concerning truth, faith,
claims, etc. (May 14, 1880, MMJ):
"Stock Gambling
The mania for stock speculation does not decrease among the
many who have a few spare dollars to invest in the lottery of buying and
selling certificates which may or may not represent any real value. It is
sometimes asked, why not repeal all laws against games of chance, if the
multitude are legally permitted to invest their money in schemes where
a return depends upon the credulity of the community.
The undue haste to get rich is the most powerful element towards
inducing investment in fancy stocks, and just as powerfully contributes
toward the support of faro banks. There is an unhealthy excitement attendant upon both these ways of risking ready money. Legitimate dealing in stocks, where the securities of corporations have an undoubted
intrinsic worth, is just as honest and creditable a calling as any other.
Brokers, who confine themselves to furnishing for customers a safe investment for their securities, and thus afford capital easy facilities to
earn a reasonable profit in the way of dividends, do something for the
community in which they carry on their transactions.
It is not that species of stock brokerage which resembles gambling, and cannot be truly distinguished from it. The gambling is done
when schemes are floated in which ignorant and unsuspecting people,
deluded by false statements of the chance of winning rich prizes- caught
by the delusive prospect of doubling or trebling the amount they have at
risk - find themselves at last mercilessly entrapped, and perhaps irretrievably ruined. Take the list of fancy stocks that have been 'booming'
of late, and obtain any reliable brokers opinion of them, and he will tell
you that the whole fabric upon which, perhaps, a continuous and heavy
speculation had been reared, was hardly more substantial than moonshine [literally; not the slang for home-made alcohol].
Trading upon such a fictitious foundation must be demoralizing
from the nature of things. It begets a distaste for ordinary gains, and by
employing the available means of people enabled to save a few dollars
over their expenses, and ultimately sweeping these sums into the coffers
of wealthy operators, prevents them from being of service to legitimate
traffic. Would that there were more men in our moneyed institutions
like one we heard of the other day. He is at the head of an important corporation. Being approached by the getter-up of a new enterprise to enrich its projectors, with the proposition to take several thousand shares
at a very low figure, and the assurance that the stock of the company
would be advanced three or four times the cost to him, he not only absolutely declined, but significantly refused to have any financial dealings
whatever with the speculator.
This successful 'operator' is said to have taken a handsome fortune
'out of the street' on this one stock, which he proposes to stll further enhance, and perhaps thereby double the sum of his already large profits.
When the stock mounts to the highest figure he has set, he will probably
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unload and leave the market perhaps to recede more violently than it advanced, greatly to the surprise of the ignorant outside public, which will
then learn that some things can be done as well as others, and that the
glittering 'schemes' of interested parties are not gold. If nobody but
speculators of abundant means were injured by the placing and manipulation of 'fancy' stocks - although the general effect of the transactions
would still be deleterious - few mourners would go about the streets respecting the results of such pecuniary ventures. But the people fleeced
are those who cannot afford to lose the small sums they heedlessly risk
at the top of the tide.
These consist of professional men on small salaries, clerks
tempted to embark their savings which represent so much of prudence
and self-denial, and mechanics who think they may as well make one of
the lucky strikes as their neighbors who are rapidly growing wealthy by
fortunate purchases of stock. Stock gamblers should be condemned by
all who encourage legitimate business. - [Boston Transcript."

The
of stocks is
fraudulent activity,
but the only direct effect that it would have on non-assessable
stock would be the price that could be realized when shares of
treasury stock would be
in the market. Many investors,
who had been "burned" by stock
and who would
shun further investment, might shrink the pool of available investors when a new stock became available.
the imtheme of the above editorial is that the stock represented an
actual mine. One property was exposed(?) (February 20, 1880,

"Darling Silver Mining Co. [Blue Hill]
There are so many conflicting stories afloat with regard to the
property of this company that it is well-nigh impossible to get at the actual facts of the case. We shall soon, however, be in possession of information which will enable us to speak with certainty in regard to it, and
our readers may be assured they will receive the benefit of our investigations. Meanwhile, assuming that the company have acted honorably and
in good faith, the present state of their affairs may well serve to illustrate
a point made in our editorial columns, and the sooner a stop is put to this
business of organizing a mining company and selling stock, and endeavoring to find a mine afterwards, the better will it be for all parties
concerned."

Similarly, the Ellsworth mine in Ellsworth was exposed
9, 1880, MMJ):
"Our readers will recall mention being made in these columns
some time since, of the Ellsworth Silver Mining Co., organized with a
million dollar capital under the state laws of Connecticut. A correspondent of the Mining Journal has recently visited the mine(?) and reports
that the vein which is represented in the prospectus issued by the company to be of a uniform average richness of $51 to the ton, was not discoverable; but a micaceous slaty matter with small quartz-stringers
running through it, like a great part of the formation of this region, composed their entire shaft-matter. The manner in which this property is be-

ing put upon the market makes it a duty for all honest miners to look into
and expose it. If it is not a fraud it bears a striking resemblance to one."

A follow up

concluded (April 30, 1880,

"We are constantly in receipt of communications from parties desiring information about the Ellsworth Silver Mining Co. We have nothing further to say concerning it than appeared in our issue of April 9,
except that the people of Ellsworth and the public generally are at a loss
to understand the propriety of capitalizing to the extent of a million dollars and offering for sale at three dollars a share, a ledge which so far as
outsiders a~e aware has as yet failed to show anything in the shape of
mineral (beyond a trifling amount of iron pyrites) or even anything
which bears the slightest resemblance to a vein. If people are silly
enough to be taken in by the representations of the company without
taking measures to ascertain the truth of their statements, they can
blame no one but themselves. As a matter of some interest we copy the
following advertisement from the Boston Daily Globe :
THE ELLSWORTH.
Notice is hereby given that the Directors of the Ellsworth Silver
Mining Co. have ordered an advance from $2.50 to $3.00 per share on
the balance of the limited amount of Capital Stock remaining unsold
from and after the 26th inst. All persons intending to purchase at the
first-named price must do so on or before that date.
On the 7th inst., the president visited the mine, at Ellsworth, Me.,
and saw ore blasted from its shaft, at 17 feet from the surface, an average
specimen of which assayed 244.5 oz. silver per ton, valued at $278.73.
The vein at that depth showing more than eight feet in
and in
length over 1800 feet.
These considerations together with reported improvements in the
character of the ore at twenty-two feet depth, the directors believe, demand this advance.
All checks should be payable to
W. H. Harrington, Treasurer.
Samuel B. Krogman, President,
235 Washington Street, Room 9.

-------<>--------Special Notice.
We are requested by Prof. Stewart and Mr. Thomas Cahill, Assayer, to say that all statements purporting to come from them are entitled to no credence whatever, unless appearing over their signatures."

Boss

Stock Adventure

An example of fraud which is
easy to demonstrate from our perspective in time is the issuing of Boss of the
mine stock of Sorrento. The Boss of the
mine is located
on the mainland shore of Sorrento
north of the
causeway to Seward's Island (now called Treasure
The
first report came on
1880
"A remarkably rich vein of copper sulphurets has recently been
opened on the farm of Capt. Doane at Waukeag Point, about 2 1-2 miles
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from the village of Sullivan. The property has been purchased by Col. J.
Cary French who proposes to form a stock company to develope it. An
assay of the surface ore made by Thomas Cahill of the Comstock assay
office in this city showed 34 5-10 per cent copper to the ton of ore."

The theoretical value of copper in pure chalcopyrite is
34.64%! While assays are frequently reported on very select
samples, which are frequently unrepresentative of the run of
rock obtainable, much less representative of the actual rock that
has to be removed to recover the ore, one wonders where the
specimen actually came from. The modem excavation of the
Boss of the Bay mine shows no trace of an ore vein or even of a
quartz stringer. The adit was blasted into an apparently random
section of ledge. Undaunted by the lack of a discovery, it was reported (June 4, 1880, MMJ): "The vein is found to be 25 feet in
width and showing magnificently." The boom days meant that
all extravagant claims were believable (June 18, 1880, MMJ):
"Eight men have been at work for the past week. Vein shows
heavy sulphurets and blue carbonates of copper. Pay streak four
feet strong." Though the words are active, there are no blue carbonates of copper or sulfides at the excavation.
The matter stood for several weeks at rest and then it was
announced:
"The Boss of the Bay copper mine will probably be taken hold of
by a strong company of New York capitalists, who will organize a company and develop this valuable property at once. Mr. E. S. Eldridge, a
gentleman of large experience in Colorado and New York, has spent
some time during the week in examining this mine. Under his direction
blasts were put in and ore thrown out sufficiently to satisfy him that an
almost inexhaustible supply of high grade ore is contained in the vein.
Mr. Eldridge stated to a gentleman yesterday, that in his opinion a cargo
of 200 tons of good copper ore could be taken out, ready for market, in
thirty to sixty days, and at a cost not to exceed $1,000. Comparatively
little development having been done on the vein, this, of course, would
be surface ore, but he believed the ore would pay the expense of development from the start. Several hundred pounds of very rich specimens
were taken out and shipped to Boston and New York. A number of tons
of ore already on the dump. The vein has two openings 325 feet apart,
both showing a well-defined vein several feet in width, heavily charged
with sulphurets and carbonates of copper, assays from which show from
32 to 34:5 per cent" (July 9, I 880, MMJ).
"This fine piece of copper property continues to be a favorite with
all who have seen the vein or examined the rich specimens. A letter from
Col. E. K. Moulton, states that the parties there who have been examining the property with a view to placing it upon the New York market, are
highly pleased with the report from the mine and the specimens submitted to them. The native copper ... was a special object of interest..." (July
23, 1880, MMJ).

After the suitable progression of announcements, preliminary work?, assays, mineral identifications, etc., the mine could
sell stock (July 30, 1880,
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"The Boss o' the Bay Mining Co. was organized at the office of the
Clearing House of the Mining Trust Co., Boreel Building, New York,
day before yesterday, the 28th inst. Following is the list of officers:
President, Jos. D. Wilcox, of Storrs Bros. & Co.; Secretary and Treasurer, Shalor W. Eldridge, Colorado; Directors, J. Clement Uslet, Sec.
Clearing House; Joseph D. Wilcox; S. W. Eldridge, Colorado; J. Van
Brimmer, New York; J. Cary French, Maine; Amos H. Pard, Colorado;
Edward Noyes, Maine. The capital is $750,000 divided into $5 shares,
with 200,000 shares in the treasury."

The company acquired the na1ve services of a New York businessman as president, but the treasury was closely held. Oddly,
the news item required amending (August 6, 1880, MMJ):
"In our last issue the number of shares in the treasury of this newly
organized company was stated incorrectly. It should have been published as 40,000 shares of a par value of $200,000."

This correction was one of the few of its kind in the pages of
Maine Mining Journal and it might be suspected that the correction notice was free advertising without having to say anything
about the mine. If the error were on the part of the Maine Mining
Journal, it would have been fortuitous. Few Maine mines enjoyed as much publicity, however brief, before anything had
happened (August 20, 1880, MMJ): "This valuable mine is situated on Waukeag Neck. Col. J. Cary French has assumed the superintendency. The mine will be rapidly developed. The ore is
very rich in copper and a gold lead also crosses the property.
Buildings will be erected and the mine will be thoroughly
equipped." The "gold lead" may have attempted to suggest an affinity with the nearby Golden Circle mine located on the southeastern tip of Seward's Island. The name Waukeag Neck was
prominent to suggest an affinity with the well-known Waukeag
mine. A hint as to the perceived intentions of the company was
revealed (August 27, 1880, MMJ): "A pier 30x40 feet has been
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built; a commodious blacksmith shop finished; a very complete
outfit of tools has been purchased, and a drift started on the vein.
This looks like business." The fixtures were seemingly set up in
record time. In contrast, working the vein was slow as several
weeks later it was reported (September l 0, 1880, MMJ): "The
drift on the vein is in about eight or nine feet, vein looking splendidly."
No advertisement was bought by the Boss of the Bay company in the Maine Mining Journal and no word was again heard
of the enterprise. The relatively flamboyant Golden Circle mine
brought too many visitors into the neighborhood to allow the
news reports to continue uncontested. The adit of the Boss of the
Bay remains at its last published depth. No vein is present and no
native copper nor carbonates of copper are known from the mine.

EPILOGUE - WAS IT WORTH IT?
In a long analysis of the mining effort in Maine, Frank
Bartlett provided a cash flow analysis of the mining boom
(March 24, 1882, MMJ):
"From 1873 up to the present time there has been invested in the
Maine mines, in lands, machinery and working, $975,000; and there has
been received for ores about $35,000. (This statement includes only the
gold, silver, copper, lead and zinc mines.) $600,000 of this money came
from outside the State. $850,000 of the entire amount has been expended in our State and gone to benefit laborers, farmers, mechanics,
railroad and steamboat lines. The inhabitants of the State have put in
$375,000 and have received $635,000 in return; a pretty good dividend

to the State of Maine. If every mine should shut down to-day in the State
we have still made 100 per cent. or nearly that on our original investment. Is it anything to find fault with? Has this injured us any? This is
not all. I contend that the mines have done more to build up summer
travel in our State than anything else ever did or ever could do. Thousands of people learned of the beauties of our coast resorts through visiting our mines; they may not be struck very favorably with our mines, but
they cannot help admiring our natural scenery and they soon become
regular summer visitors. This is not all. Capitalists visiting our State to
examine the mines find other openings for the safe investment of money
in other industrial pursuits. Indirectly the mines of Maine have been already of incalculable benefit to the State, and I contend that it is wrong
for individuals and the press to condemn our mines when the proof is actually before them that they have been of so much benefit to us."

Nineteenth century metal mining in Maine was not successful for many obvious and not so obvious reasons. Perhaps
only two metal mines can be singled out as successes: Black
Hawk and Callahan, both twentieth century enterprises. It is
noteworthy that these successful mines were on properties which
were formerly unsuccessfully exploited. At this writing, numerous areas are being considered for mining. The business of mining now involves the verification of ore at depth and to lateral
extent by drilling and subsurface mapping. When a mine opens
today, the success has been proven beforehand. There are useful
natural resources in Maine which can be exploited without sacrificing the quality of living in the state. Metal mines in the state
would provide jobs, taxes, and commerce beneficial to Maine's
economy, yet its extent would always be miniscule compared
with the mining states of the Western U.S.
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INTRODUCTION
Tracing the history of the Maine Geological Survey proved
to be a complex task. Much is known about recent years, and the
Jackson and Hitchcock surveys of the 1800's are well documented. However, events of the early l 900's had to be reconstructed from obscure, out-of-print government reports. A single
sentence in a legislative journal, or a line in a budget sheet, may
be the only public record that the State of Maine employed ageologist during a certain year. The Maine Geological Survey as
we know it, with a full-time staff and field program, has existed
only since the l 940's. Previously the State funded one or two geologists at a time for temporary projects.
The following history describes the evolution of the Maine
Geological Survey since the work of C. T. Jackson in the l 830's.
The mineralogical contributions of the successive State Geologists vary greatly. Their efforts often consisted of economic surveys ofMaine's mineral resources, though some individuals took
a more academic interest and compiled lists of the state's mineral
species. Considering the emphasis of the present volume, the
author has included information on mineralogical work conducted by the Survey during each phase of its history.
ANTECEDENTS OF STATE-SPONSORED
GEOLOGICAL SURVEYS
The mining history of Maine by V. T. King (this volume)
mentions early searches for mineral resources. Prior to the
l 830's, published references to these resources were often limited to vague descriptions and secondhand reports, such as those
by Greenleaf ( 1816, 1829). As time passed, the need for a systematic inventory of Maine's economic rocks and minerals became more apparent.
One of the most influential advocates for geological
investigations was Ezekiel Holmes. Holmes was co-discoverer
of the Mount Mica tourmaline deposit and the first geology

Charles T. Jackson, Maine's first State Geologist
(portrait from Merrill, 1906).

teacher at Colby College (Gifford, 1978). He was also one of the
founders of the University of Maine (Smith, 1979), and editor of
a newspaper titled Maine Farmer. In the early l 830's, he used
this newspaper to promote the establishment of a state geological
survey (V. T. King, personal communication, 1999). Holmes
participated directly in the first two state-sponsored surveys, as
noted below.
THE JACKSON SURVEY
Mineral resources were important to the early settlers of
Maine, who exploited rock quarries, ore minerals, and clay de-
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posits. The legislature soon recognized the significance of these
resources in Maine's economy and in 1836 authorized the first
geological survey of the state. The Board of Internal Improvements contracted with Charles T. Jackson, a prominent physician
and naturalist from Boston, to conduct the survey.
Limitations of funding, short field seasons, and modes of
transportation restricted Jackson's field work to coastal areas and
a few river and overland routes. He carried out his investigations
between 1836 and 1838 and published the results in a series of
three annual reports. Jackson's (1837b) First Report on the Geology of the State ofMaine was accompanied by a separate atlas
of plates. This atlas is now a scarce collector's item, more in demand for its artwork than geologic content.
Jackson was also commissioned in 1836 to conduct a geological survey of the public lands in northern Maine, which were
jointly owned by Maine and Massachusetts. The principal motive for these expeditions apparently was to gather information
on the geography and natural resources near the Maine-Canada
border, the location of which was being disputed with England.
Reports on this work were published in 1837 and 1838 (Jackson,
1837a, 1838a). In the following year, Ezekiel Holmes (1839)
published the results of explorations in the Aroostook River
territory in the same part of northern Maine.
Jackson is said to have compiled a single copy of a bedrock
map-of Maine encompassing all of his work. It was discovered in
a Boston bookstore in the 1870's, but its present location is unknown (Trefethen, 1947). Hineline (1988) not only compiled a
map of Jackson's travels in Maine, but also attempted a reconstruction showing what the bedrock map might have looked like.
Jackson's 183 7-39 annual reports reveal his intense interest
in Maine's mineral resources and close attention to field collecting. The appendix to his 1837 report mentions that Jackson collected at least 3,000 specimens of rocks, minerals, and soils
during his initial field season. Suites of these specimens were assembled for the State House and two colleges, with the remainder allocated for exchange with other states. He solicited
additional material from Maine's citizens, and even provided instructions for the proper labeling and packing of specimens sent
to his office (Jackson, l 837b, p. 117-118). Jackson is thought to
have prepared additional rock and mineral sets for other Maine
schools (V. King, personal communication, 1993 ), but no record
of their existence was found by the author.
Numerous well-known Maine mineral localities had already been discovered in Jackson's time, and many of them, such
as the Lubec lead mines and the grossular locality at "the Basin"
in Phippsburg, are still accessible for collecting today. Jackson
described a collecting trip with E. L. Hamlin to Mount Mica,
specimens from which were deposited in the State Cabinet
(Jackson, l 838b, p. 85-86). Even the famous beryl concentration later developed as the Bumpus Mine may have been known
to Jackson, as he mentioned that: "Very large crystals of beryl
have recently been found in the town of Albany... " (Jackson,
l 838b, p. 97).
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Unfortunately, only a few documented specimens survive
from the Jackson collections (King, this volume). Any fine crystal specimens given to the State disappeared long before establishment of the modem Maine State Museum in Augusta.
Bayley and King ( 1890, p. 6) investigated the fate of these collections and found that: " ... they all went to ruin with the exception of the set presented to Bowdoin College, a large portion of
which remains in comparatively good order. Even the suite deposited in the State House disappeared, so that there was little of
material value left for reference at the time that the second
[Hitchcock] survey was instituted." A check with Bowdoin College has confirmed that a set of rocks and minerals collected by
Jackson still survives at this institution (A. M. Hussey
personal communication, 1990).
Collecting was intense at the better mineral localities in the
early 1800's, as it is today. Jackson ( 1839, p. 197) remarked that
a beryl location in Albany (possibly the one mentioned above):
" ... has, for many years past, been visited by a great number [of]
pupils from almost all the literary institutions within the State,
for the purpose of collecting specimens not only for themselves,
but to supply the institutions with minerals." Yet there were still
some rich localities that would be the envy of modem collectors:
"In Bowdoinham, granite rocks abound, and they include an
abundance of rich and beautiful crystals of beryl and garnet.-The fine
transparent sea-green crystals are found in a vein of greasy quartz, but it
is now difficult to obtain good specimens, since they have been mostly
extracted by mineralogists and collectors. Being disappointed on a
former visit to this place in 1827, I thought that when the rocks had decomposed, we might find the beryls in the soil, and by digging into the
earth, Mr. Alger and myself, aided by a laborer, succeeded in obtaining
in a few hours no less that two bushels of crystals" (Jackson, l 838b, p.
96-97).

Merrill (1924) criticized Jackson's reports as merely "recording a large number of disconnected observations," but conceded that he faced difficult logistical problems in quickly
covering such a large remote area with extensive soil and forest
cover. Hineline (1988) summarized Jackson's contributions to
Maine geology in a more favorable light and discussed the significance of his work. Jackson was a controversial figure in the
history of American science (King, this volume). Nevertheless,
his surveys helped guide future geological work in Maine, and
the references to mineral occurrences in his reports encouraged
prospecting and development of these deposits.

THE HITCHCOCK SURVEY (1861 - 1862)
In 1861 the Maine legislature authorized a "Scientific Survey" to be carried out for the Board of Agriculture. Ezekiel Holmes, a naturalist from
and Charles H. Hitchcock,
professor of geology at Amherst College, were appointed to direct this survey. Their principal assistants during the two-year
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Cambridge, Mass., Dr. N. T. True of Bethel, and E. Lewis Sturtevant of Winthrop" (Hitchcock, 1862, p. 406).
The Mineralogical Notes section of Hitchcock's 1862 report also included an interesting description of the pegmatite
minerals found at Mount Mica. Other references to Maine localities can be found scattered through his reports, including
brief notes on sulfide and calc-silicate occurrences. Like C. T.
Jackson, Hitchcock's survey of mineral deposits was motivated
largely by economic concerns and their implications for legislative funding. In justifying the "utility of a geological survey," he
made the following candid remarks:

Charles H. Hitchcock, director of the second geological
survey of Maine (courtesy I. Philip Scalisi).

study were: George L. Goodale (botanist and chemist) of Saco;
John C. Houghton (mineralogist) of Still River, Massachusetts
and Bangor; Alpheus S. Packard, Jr. (entomologist) of Brunswick; and Charles B. Fuller (marine zoologist) of Portland. The
Scientific Survey comprised a variety of natural history investigations, but chiefly Hitchcock's geological studies. The findings
of Hitchcock and other members of the Survey were included in
the Sixth and Seventh Annual Reports of the Maine Board of Agriculture, published in 1861and1862.
Fairchild (1932) noted that Hitchcock was one of the
founders of the Geological Society of America and was listed in
a group of 15 American geologists "worthy of inclusion in any
roll of high honor in geology." Hitchcock accomplished an impressive amount of work during his two years as State Geologist.
His reports described the bedrock and surficial geology of
Maine, including mineral resources. According to Toppan
(1932), one of the most important contributions was the delineation of Devonian strata. There is also much information on features related to glaciation, although the glacial theory was
relatively new in the early l 860's. Hitchcock compiled the first
widely circulated map of the bedrock geology of the state, which
is contained in several editions of Colby's Atlas of Maine beginning in 1885.
In spite of his additions to the geologic knowledge of
Hitchcock did not greatly expand the existing information on the State's mineral localities. In 1861 he did publish one
of the earlier lists of Maine mineral species, but it was actually
compiled by J.C. Houghton (of Still River, Mass.), who in tum:
"was largely indebted to Dr. Cleaveland's catalogue, and to Dr.
Jackson's Reports, for much of the information embodied in the
catalogue" (Hitchcock, 1861, p. 216). Hitchcock added to this
list the following year, with assistance from: "A. E. Verrill of

"There are very few towns in New England where some of the inhabitants do not believe that they live adjacent to rich subterranean
treasures .... Very often the reputed original discoverer has refused to
disclose the locality of the valuable substance, yet its existence in large
quantities is steadfastly believed .... Probably a scientific exploration at
the outset would have developed the true character of the localities, and
saved many thousands of dollars, besides an immense amount of mortification and disgrace" (Hitchcock, 1861, p. 153).

Hitchcock and the other members of the 1861-62 survey
amassed sizable collections of rocks and minerals. This material
was placed in the Portland Society ofNatural History, and from it
a collection was assembled and deposited in the State House. In
1866 a fire destroyed the Society's buildings and the specimens
housed there (Bayley and King, 1890). The suite at the State
House survived, but: "was removed ... to make room for other
things. The specimens were thrown promiscuously into boxes,
and as a result the labels on many of them were destroyed or lost
and the specimens themselves rendered valueless. To add to the
confusion the catalogues accompanying the collection disappeared, so that but little is now left to represent the money and
talents expended in its preparation" (Bayley and King, 1890,
p. 9).
Bayley and King ( 1890) described how the Hitchcock
specimens remaining from "the general wreck" at the State
House were salvaged. The 1888-89 State legislature directed
Colby University (now Colby College) in Waterville to sort and
label the specimens, to form a State Geological Collection, and
to act as its custodian. The Bayley and King catalog lists as many
of the rocks, minerals, and fossils as could be identified, along
with their known or attributed localities. After further neglect in
later years, the Hitchcock collection (minus catalog) was transferred from Colby College to the Maine State Museum, in which
it is presently stored. Fortunately, it has been possible to locate a
copy of the catalog for use in matching specimen numbers with
Bayley and King's ( 1890) list.

SURVEY OF MAINE'S SURFACE WATERS
Although not always listed among "geological" surveys,
the hydrographic survey of Maine by Walter Wells ( 1868, 1869)
was an early and very important inventory of the state's surface
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waters. Wells described the authorization for his survey as follows: "In accordance with the recommendation of Gov. Chamberlain, an exploration of the water-power of the State was
ordered by the Legislature of 1867, and was entered upon under
the general supervision of a Commission, consisting of Hons.
John A. Poor, A. D. Lockwood and Hannibal Hamlin" (Wells,
1869, p. iii).
Wells published two large volumes -- a preliminary report
in 1868 and the final report in 1869. They contained detailed
town-by-town descriptions of sites that provided water power
for existing industries in Maine, as well as other "powers" (waterfalls) that were favorable for new developments. Wells often
described the rock types at these sites, and mentioned other pertinent resources such as nearby clay deposits that could provide
raw material for bricks. Many of the most important waterfalls
were nicely illustrated, and the 1869 volume contained a handcolored map showing the river basins of Maine. Hayes ( 1911)
considered this survey to be "an authority even to the present
day."

Leslie A. Lee (from Archives Photograph Collection,
Special Collections & Archives, Bowdoin College Library).

YEARS OF UNCERTAINTY: 1899-1920
Following the Hitchcock survey, Maine did not have a
State Geologist or geological survey for the remainder of the
nineteenth century. In the late l 800's, the newly formed United
States Geological Survey (USGS) carried out a few projects in
the state, including investigations by Nathaniel S. Shaler in
coastal areas and George H. Stone's pioneering work on Maine's
glacial deposits.
George P. Merrill, a native of Auburn, Maine, wrote several
geological and mineralogical articles on Maine in the l 880's during his employment with the USGS. He became a curator of
minerals at the Smithsonian Institution in the early l 900's, and
merrillite was named in his honor (V. King, personal communication, 1993). Merrill (1906, 1924) also wrote an important history of early geological research in the United States, including
the activities of the state geological surveys.
Around the tum of the century the Maine legislature
authorized three types of geologic and topographic projects:
river basin studies, topographic mapping, and minor work on
bedrock geology. The evolution of cooperative state-federal
projects during the early l 900's is a little-known chapter of the
Maine Geological Survey's history. The developments summarized below were reconstructed from records in the Maine State
Archives.
In 1899 the legislature created the Topographic Survey
Commission to administer a state-federal topographic mapping
program. Legislation passed in 190 l enlarged the scope of this
commission by giving them supervisory power over both topographic and geologic work. Their report for 1901-1902 indicated that the USGS had already completed several 15-minute
quadrangle maps (which sold for 5 cents each), established a
number of stream gauging stations, and begun geologic studies
in eastern Maine (Lee et al., 1903).
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The first mention of a State Geologist appeared in the Topographic Survey Commission's 1903-1904 report (Lee et al.,
1905), which stated that Leslie A. Lee was both Chairman of the
Commission and State Geologist. (Lee was a professor of geology and biology at Bowdoin College.) However, the actual geologic work was done entirely by the USGS. George 0. Smith
(born in Hodgdon, Maine) and Edson S. Bastin were two of the
most active USGS geologists in the state. They published numerous economic and stratigraphic studies during the 19001915 period (Tucker and Loiselle, 1997). Among those interested in Maine minerals, Bastin is especially known for his bulletin titled Geology of the Pegmatites and Associated Rocks of
Maine, including Feldspar, Quartz, Mica, and Gem Deposits
(Bastin, 1911 ).
The name of the Topographic Survey Commission was
changed to the "State Survey Commission" in 1905, in recognition ofits broadened responsibilities. Lee continued as State Geologist until his death in 1908, when he was succeeded by
Franklin C. Robinson (professor of chemistry and mineralogy at
Bowdoin College).
While at Bowdoin College, both Lee and Robinson
corresponded with Hiram K. Morrell, a prominent businessman,
naturalist, and mineral collector in Gardiner, Maine. Morrell's
mineral collection is preserved at the Maine State Museum,
along with much of his correspondence from the late 1800's.
Letters in the Morrell files reveal that he was acquainted with
Lee and his family, received gifts of mineral and shell specimens
from Lee, and even sold him insurance policies! Lee wrote to
Morrell saying that he would bring him shells from various
sources including his voyage to South America (1888) and a
fossiliferous glaciomarine clay deposit in Friendship, Maine
( 1883). The catalog accompanying Morrell 's mineral collection
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Franklin C. Robinson (from Archives Photograph Collection,
Special Collections & Archives, Bowdoin College Library).

lists numerous specimens obtained from Lee and Robinson
before they became State Geologist. Lee seems to have either
donated or exchanged specimens with Morrell, but Robinson's
relationship has not been determined. It would be interesting to
determine whether Robinson was a part-time mineral dealer or
exchanged specimens on behalf of Bowdoin College.
In 1909 the legislature created the State Water Storage
Commission, whose duties included working with the State Survey Commission and USGS in topographic mapping: "in so far
as it relates to the collection of data bearing on the water powers
and water storage reservoirs of the state" (Maine Public Laws of
1909 (P.L. 1909), Chap. 212). On December 1, 1909, a
cooperative agreement was signed by the directors of the USGS,
State Survey Commission, and State Water Storage
Commission, providing for a survey of geologic resources,
continuation of topographic mapping, and an inventory of water
resources and their potential. This agreement specified that the
"executive officer" would be an appointed USGS employee,
"with the title of district engineer." Cyrus C. Babb was
appointed to this position on December 8, 1909 (Hayes, 1911 ).
F. C. Robinson died in May, 1910, and on October 28,
C. Vey Holman of Bangor was confirmed as State Geologist and
Chairman of the State Survey Commission (Holman et al.,
1911). The Lewiston Saturday Journal reported Holman's
appointment to this position, though the article only stated that
he was appointed to a "membership" on the commission
(Anonymous, 1910). The newspaper said much more about
Holman's mining activities, including his experience in gold
mines from Nova Scotia to Alaska. In 1910 he was prospecting
the Catherine Mountain molybdenite deposit in Hancock
County, Maine, just north of Tunk Lake. The paper went on to
say that Holman was about to start milling this ore body, which

would be " ... the greatest known deposit of molybdenite in the
world and ... the greatest producer of the metal the world knows.
He [Holman] will, in fact, be the Molybdenite King."
Molybdenum was a valuable metal in the early 1900's, and
Holman continued promoting the Catherine Mountain deposit at
least until 1916 (Burr, 1917). However, his ambitions for a
commercial mine were never realized, and only test pits exist on
the mountain today.
The Bibliography of Maine Geology (Tucker and Loiselle,
1997) indicates that Lee, Robinson, and Holman published
scarcely any papers during their tenures as State Geologist. Holman later authored an interesting report on Maine tin deposits
(Holman, 1921). This article (which may have been selfpromotional) gives an extremely optimisitc assessment of the
cassiterite-bearing veins at the Winslow Tin Mine, in which the
small deposit is compared favorably with the famous tin mining
district of Cornwall, England. However, Holman's caution that
"The location and adequate development of virgin, underground
minable ore bodies is a slow, laborious, heart-breaking, pursestraining, brain-wearying struggle against the forces of Nature"
(Holman, 1921, p. 88) proved correct at Winslow. Little metal
was ever produced, perhaps not much more than the tiny ingot of
Winslow tin that is now in the collection of the Maine State Museum (see photo, p. 107).
The State Survey Commission was abolished in 1911, its
duties being transferred to the Water Storage Commission. This
agency was chaired by the Governor, but hydrographic work was
supervised by Cyrus C. Babb, who was appointed USGS District
Engineer for Maine. Babb published annual reports on Water
Storage Commission activities for the years 1910-1913 (Maine
State Water Storage Commission, 1911, 1912, 1913, 1914). He
also compiled the first bibliography of Maine geology (Babb,
1913), which was a great contribution to the study of Maine's
geologic literature. Topographic and geologic mapping by the

C. Vey Holman
(from Lewiston Saturday Journal, Oct. 22, 1910).
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Freeman F. Burr (photo courtesy of Deborah Large).

USGS is thought to have continued under Babb's direction, but
there is no record of a State Geologist during this period.
In 1913 the state dissolved the Water Storage Commission
and transferred its duties to the new Public Utilities Commission. The PUC's first annual report (for 1915) described the durable state-federal cooperative topographic mapping program,
which somehow survived being bounced from one agency to another since 1899. The report also noted that the USGS had paid
for all geological work in Maine during 1913-1915, except for an
investigation of peat deposits.
The PUC awakened Maine's interest in conducting its own
mineral resource inventory. Their report for 1916 (in Maine
Public Documents - 1916) listed Freeman F. Burr as geologist
under the engineering staff. Burr ( 1917) presented an account of
the work on peat resources, which he had begun in 1914 under
authorization from Governor Haines and the Water Storage
Commission. Burr's report also described feldspar deposits and
other mineral occurrences that the PUC had directed him to
study in 1916. His remark that he covered "approximately 2,000
miles by train, 600 miles by automobile, and 250 miles on foot"
gives some idea of the effort involved in this project. Burr's
(
publication included a checklist of Maine mineral species
and the towns in which they had been reported.
Burr was again listed as staff geologist in the PUC report
for 1917
Public Documents - 1917), but was not included
in the 1918 roster (Maine Public Documents - 1918). The Commission probably employed him in 1918, because in that year the
Executive Council granted the PUC permission to send "Mr. F. F.
its Geologist" to a conference with the USGS and other
state geologists in Washington, D.C. (Executive Council journal,
10, 1918,p.
ThePUCwasdeeplyinvolvedwithrailroads and other modes
regulating
and
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coping with all sorts oflitigation. Their report for 1919 said that
all work related to water resources and topography had been
turned over to the newly created Maine Water Power Commission (Maine Public Documents - 1919).
The Water Power Commission's first annual report, for
1919-1920, contained brief sections on topography and geology,
in addition to the river basin studies that were a high priority during the expansion of hydroelectric power (Maine Public Documents - 1920). Freeman Burr reappeared as the Commission's
geologist; and the legislation creating the Commission directed
it to cooperate with the USGS in hydrographic and geological
surveys, as well as topographic mapping. The report noted that
the State's appropriation for continuing the mapping co-op was
so small ($5,000 per year) that 15-minute quadrangle coverage
of Maine would not be completed until the year 2005 !
A summary of Burr's investigations of economic rocks and
minerals, and peat as a potential fuel source, was included in the
Water Power Commission's first report. Burr argued in favor of
establishing a State Geologist position in order to collect and
communicate information on mineral resources, and to publish
"educational matter." However, his appeal failed to yield immediate results. The Commission's second report (for 1921-1922)
no longer listed Burr on the staff roster. It remarked that a State
Geologist had not been hired, and even the USGS had done no
work in Maine during the past two years. The Water Power
Commission itself was abolished in 1925. The legislature restored to the PUC the authority to continue the topographic mapping co-op, and the State Geologist position was still in limbo.

GROWTH AND TEMPORARY DECLINE OF STATE
GEOLOGICAL RESEARCH: 1929-1942
In 1929 the Governor appointed Lucius H. Merrill (cousin
to George P. Merrill) to be State Geologist for two years. Merrill
was a professor of biochemistry at the University of Maine in
Orono for many years prior to becoming State Geologist. It is interesting to note that the Maine Mineralogical and Geological
Society (an organization including prominent mineral collectors
in the Portland area, and which still exists today) had a legislative
committee in 1928-29 which actively lobbied in support of creating this new position (Robert W. Canney,
commumcation, ca. 1992).
Merrill and his assistant, Edward H. Perkins of Colby College, published the First Annual Report on the Geology of the
State of Maine (Merrill and
1930). This was the first of
the modem series of State Geologist reports. It included a section on feldspar quarries, with a spectacular photograph of the
enormous beryl crystals found at the Bumpus Mine in Albany.
Merrill and Perkins' report also contained a list of Maine minerals compiled by Freeman Burr, who at that time was a professor
at St. Lawrence University.
Unlike Lucius Merrill, who is not known to have published
anything except the above report, Edward Perkins wrote many
papers on Maine geology between 1922 and 1935 (Tucker and
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Lucius H. Merrill (photo from Special Collections,
Fogler Library, University of Maine).

Loiselle, 1997). Perkins was interested in the full range of geoscience topics ranging from bedrock to glacial geology and neotectonics. Among his writings are catalogs of Maine minerals
and fossil localities that were published as installments during
the 1920's in a journal called The Maine Naturalist.
Joseph C. Twinem followed Merrill as State Geologist
from 1931 to 1932 (Toppan, 1932). He was an instructor in the
Civil Engineering Department of the University of Maine. Twinem's report, like Merrill's, comprised a variety of studies. It
also contained an updated bibliography of Maine geology (Twinem, 1932). Twinem was listed as State Geologist on the Preliminary Geologic Map of Maine, which was compiled by

Arthur Keith and published in 1933. This was the first bedrock
map of the state since the one by Hitchcock. Keith was described
on the map as "Assistant State Geologist of Maine, 1932, and
Geologist, U.S. Geological Survey." The compilation was based
on his work for the USGS during 1925-1931, and information
from other state and federal sources.
The record of State-sponsored geologic work during the
next decade is very fragmentary. Trefethen ( 194 7) said that
Freeman Burr was State Geologist from 1932 to 1942.
legislative records show that a deficit in state revenues forced the
State Geologist's salary to be suspended for two years effective
March 31, 1933, and then suspended for another two years beginning March 30, 1935. During at least part of this hiatus, the
resilient Burr was associated with the Maine State Planning
Board. (This agency was absorbed into the Maine Development
Commission in 1937.) A publication dated 1934 indicated that
Burr was "assistant in charge of construction" for the Planning
Board (Burr, 1934 ). Burr and G. W. Weed co-authored a bulletin
on the mineralogy of Maine that was revised by J.B. Hanley and
published by the Board in early 1936 under the title Mineralogy
ofMaine (Hanley, 1936). Maps bearing Burr's name also appear
in this bulletin and are dated as early as August, 1934. Hanley's
publication was a slight revision of Burr and Weed's speciestown listing, without specific locality data or specimen
descriptions.
Some of the slack in the mid 1930's was taken up by the
Maine Technology Experiment Station at the University of
Maine. This organization conducted an extensive survey of
gravel deposits and their suitability for road construction. As
part of the road materials survey, E. H. Perkins prepared a bulletin on the glacial geology of Maine, together with the first surficial geologic map of the state. Both of these products were
published in 1935 (Leavitt and Perkins, 1935; Perkins, 1935).
Perkins had been an Assistant State Geologist under Merrill and
Twinem. Although his reconnaissance map was very generalized, it provided a useful overview of Maine's spectacular esker
systems.
Freeman Burr was finally appointed to be official State Geologist in April, 1937, and was reappointed in March, 1940. The
duration of these two appointments is not known, and Burr apparently did not publish anything during this period. Legislative
records indicate that he was salaried at least through June, 1939.
Trefethen ( 194 7) said that Burr retired from the position in 1942,
ending a career of state service that spanned at least 28 years.

DEVELOPMENT OF THE MAINE GEOLOGICAL
SURVEY: 1942-1979

Joseph C. Twinem (photo from Special Collections,
Fogler Library, University of Maine).

Joseph M. Trefethen held the post of State Geologist from
1942 until 1956. He was a professor of geology at the University
of Maine and was headquartered at the campus in Orono. In
1943 his position was made part of the Maine Development
Commission; then in 1955 it was incorporated into the new Department of Development of Industry and Commerce.
1945
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Joseph M. Trefethen (photo from Special Collections,
Fogler Library, University of Maine).

John R. Rand (photo from
Maine Geological Survey collection).

Trefethen had assembled a staff of eight persons. From this time
onward the group was known as the "Maine Geological Survey"
(MGS), although the name remained unofficial for over two decades.
During his tenure as State Geologist, Trefethen greatly increased the number and variety of geological investigations in
Maine, including cooperative projects with the USGS. The results were published in biennial reports and a new MGS bulletin
series. There were major studies of granite pegmatites and metallic mineral resources, and a renewed emphasis on commodities such as limestone, peat, and clay deposits. At first this
activity was spurred by the demand for strategic minerals during
World War but Trefethen promoted the benefits of such work
to the postwar economy. He also initiated an in-depth study of
the relationship of Maine's coastal geology to clam production.
This cooperative effort with the Maine Department of Sea and
Shore Fisheries was among the first of its type in the country
(Trefethen, 19 51).
Several of Trefethen's State Geologist reports contain information of interest to students of Maine minerals. There are
numerous descriptions of pegmatites in the 1943-44 report; and
the one issued for 1947-48 includes a detailed study of the zoned
and richly mineralized Red Hill pegmatites in Rumford
(Shainin, 1949).
John R. Rand became State Geologist in 1956 and held the
position until 1959. In 1957 the name of the Department ofDevelopment of Industry and Commerce was changed to simply
of Economic Development," including the Division of Geological Survey. This was the first legislative approval
of a distinct geological agency in Maine state government. Rand
hired geologists from institutions such as Harvard and MIT to
produce bedrock maps based on their summer field work in
Maine. He thus established a mutually beneficial connection between the MGS and academia that persists to the present day as
the foundation of the Survey's geologic mapping program.

Rand also continued the investigation of Maine's mineral
resources. He published a series of three reports in the Minerals
Resources Index series, with detailed maps locating pegmatite
mines, granite quarries, and metallic mineral deposits in Maine
(Caldwell and Austin, 1957; Austin and Hussey, 1958; Hussey
and Austin, 1958). To further publicize the state's resources, sets
of economic rocks and minerals were distributed to schools.
Robert G. Doyle succeeded Rand as State Geologist in
1959. During his 20 years in office, Doyle continued the Survey's work on mineral resources, including geophysical studies
as well as basic geologic mapping. Interest in the state's mining
potential was fueled by detailedMGS reports (Special Economic
Studies Series) on ore deposits in eastern Maine (Young, 1962,
1963 ). Zinc-copper mines were opened at Brooksville in 1968
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Maine Geological Survey collection).
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and at Blue Hill in 1972. The Survey's bedrock mapping program thrived during the 60's and 70's with both state and federal
geologists working in Maine. In 1967 the Survey published a
new 1:500,000-scale bedrock map of the state, the chief compilers of which were Doyle and Arthur M. Hussey II.
The Maine Geological Survey experienced major changes
in structure and program orientation during Doyle's years as
State Geologist. Some of these changes resulted from reorganization of State agencies. In 1969 the Division of Geological Survey became the "Division of Science, Technology, and Mineral
Resources," including both a State Geologist and Assistant State
Geologist. The legislature transferred this division from the Department of Economic Development to the Forestry Department
in 1971, and then to the Bureau of Geology in the new Department of Conservation in 1973. Finally, the Bureau of Geology
officially became the Maine Geological Survey in 1977.
MGS programs began to diversify during the l 970's in response to development pressures in southern Maine, increased
environmental concerns, and the tremendous need for information on the state's coastal and surficial geology. The Survey commenced reconnaissance-level surficial quadrangle mapping and
an air-photo inventory of coastal geology. Much of this work
was done with limited project funds, necessitating quick coverage of large areas.

RECENT PROGRAMS: 1980-1999
In 1979, Walter A. Anderson (who had been Doyle's assistant) was appointed State Geologist. The MGS expanded
through the 1980's with the establishment of divisions for bedrock and surficial geology, cartography and information services, hydrogeology, and marine geology. Anderson's
development of the staff enabled the MGS to broaden its services
to include many activities besides geologic mapping. New projects addressed land-use issues such as hazardous waste disposal, ground-water protection, and coastal management.
However, basic geologic mapping and data collection remained
essential - as they are today - for information on which to base
policies in these matters.
Under Anderson's leadership, the Maine Geological Survey strengthened research ties with the University of Maine system and other State and Federal agencies. They obtained
funding from federal sources to support not only geologic
mapping, but also projects such as educational curriculum development, peat resource inventory, investigations of sea-level
change, and offshore mapping. Sand and gravel aquifer mapping also grew in importance during the 1980 'sin response to the
rapidly expanding need for information on Maine's water resources.
In 1985 the MGS published two new geologic maps of the
state: an updated bedrock map edited by P. H. Osberg, A. M.
Hussey II, and G. M. Boone; and the first surficial geologic map
of the state in 50 years, edited by W. B. Thompson and H. W.

Walter A. Anderson (photo from
Maine Geological Survey collection).

Borns, Jr. Along with several other state geological surveys, the
MGS observed its sesquicentennial during 1987-89. The occasion was marked by the publication of six bulletins containing
articles on recent geologic research in Maine. These bulletins
are collectively called the Studies in Maine Geology series (or
"Jackson volumes"), edited by R. D. Tucker and R. G. Marv1nney.
Robert G. Marvinney became State Geologist following
Anderson's retirement in 1995. At this time the MGS was

Robert G. Marvinney (photo from
Maine Geological Survey collection).
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grouped with the Natural Areas Program in a new administrative
unit of the Department of Conservation called the "Natural
Resources Information and Mapping Center." Under Marvinney 's guidance the Survey developed a geographic information system that greatly improved map production capability.
Geologic maps that formerly were drafted on mylar and copied
in black-and-white are now produced in color by digital cartography and can be formatted with other data in any desired
combination. The use of desktop publishing and development of
a Web site have further enhanced delivery of geologic information to the public.
The investigation of significant sand and gravel aquifers
has continued during the 1990's, including a new series of aquifer maps at a scale of 1:24,000. These maps employ the USGS
7 .5-minute quadrangle series as a compilation base and show
more detail than the old 1:50,000 aquifer maps. A companion
series of surficial materials maps combines basic data from both
aquifer studies and surficial geologic mapping, thus providing a
useful link between these related types of maps. Other new maps
show data on bedrock wells, plotted on l: 100,000 quadrangles.
During the last decade, the MGS has intensified research
efforts along the coast and offshore. Major initiatives in marine
geology include completion of maps of inner continental shelf
geology (Barnhardt et al., 1996) and a comprehensive
description of marine environments in The Seajloor Revealed
(Kelley et al., 1998). Research continues in mapping eroding
coastal bluffs, beaches, and landslide-prone areas, as well as process studies to define coastal sediment budgets for use in coastal
hazard management. Technical assistance to the public includes
analysis of future trends in coastal erosion and suitability of
oceanfront land for development.
In addition to ongoing programs, the MGS responds to
many day-to-day requests from citizens, industry, and other government agencies. Sometimes a sudden emergency, usually a
landslide or major coastal storm, requires immediate advice to
towns and property owners on mitigating geologic hazards.
Other assistance is directed toward more persistent local problems such as contamination of an aquifer or the distribution of arsenic in ground water.
Mineral collecting remains a very popular activity that
contributes to the Maine tourist economy. To provide timely information for mineral hobbyists and those interested in prospecting for commercial minerals, the MGS has published several
books. The Collectors Guide to Maine Mineral Localities
(Thompson et al., 1998) has gone through three editions since its
appearance in 1988. The first volume of the Mineralogy of
Maine (King and Foord, 1994) provided a comprehensive description of the state's noteworthy mineral occurrences, while
the
volume continues the effort to document Maine's
rich mineral heritage. Staff from MGS
organize the annual
Maine Mineral Symposium, and they assist the public m
'-'1-''~"'"''"'u"' of rocks, minerals, and fossils.
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APPENDIX 1: MAINE STATE GEOLOGISTS
1836-1838
1861-1862
1903-1908
1908-1910
1910-1911(?)
1914-1920
1929-1931
1931-1932
J 934(?)-1942
1942-1956
1956-1959
1959-1979
1979-1995
1995-present (1999)

Charles T. Jackson
Charles H. Hitchcock
Leslie A. Lee
Franklin C. Robinson
C. Vey Holman
Freeman F. Burr
Lucius H. Merrill
Joseph C. Twinem
Freeman F. Burr
Joseph M. Trefethen
John R. Rand
Robert G. Doyle
Walter A. Anderson
Robert G. Marvinney

APPENDIX 2: STATE AGENCIES IN MAINE THAT HAVE INCLUDED A STATE GEOLOGIST OR GEOLOGICAL SURVEY
Dates

Geologist

Geological Survey. .

1836-1838

C. T. Jackson

Scientific Survey (under Maine Board of Agriculture)

1861-1862

C. H. Hitchcock

Topographic Survey Commission.

1899-1905

L.A. Lee (became State Geologist in 1903)

State Survey Commission.

1905-1911

L.A. Lee (1905-1908)
F. C. Robinson ( 1908-1910)
C. V. Holman (1910-1911)

State Geologist (?) (peat study).

1914-1916

F. F. Burr

Maine Public Utilities Commission .

1916-1919

F. F. Burr

Maine Water Power Commission .

1919-1920

F. F. Burr

State Geologist .

1929-1932

L. H. Merrill (1929-1931)
J.C. Twinem (1931-1932)

Maine State Planning Board .

l 934('7)-1937

F. F. Burr

State Geologist .

1937-1943

F. F. Burr (1937-1942)

Name of Agency (or project/position where applicable)

J.M. Trefethen (1942-1943)
Maine Development Commission

1943-1955

J. M. Trefethen

Department of Development of Industry and Commerce.

1955-1957

J.M. Trefethen (1955-1956)
J. R. Rand (1956-1957)

Division of Geological Survey, Department of Economic Development.

1957-1969

J. R. Rand (1957-1959)
R. G. Doyle (1959-1969)

Division of Science, Technology, and Mineral Resources, under:
1) Department of Economic Development ( 1969-1971)
2) Forestry Department (1971-1973)

1969-1973

R. G. Doyle

Bureau of Geology, Maine Department of Conservation .

1973-1977

R. G. Doyle

Maine Geological Survey, Maine Department of Conservation

1977-present (1999)

R. G. Doyle (1977-1979)
W A. Anderson ( 1979-1995)
R. G. Marvinney (1995-present)
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Cutting
Benjamin M. Shaub*
159 Elm Street
Northampton, Massachusetts 0 I 060

Editor's Note: Loren Menill has universally been credited with the birth and development of gem cutting in
Maine, as a cottage industry. Arthur Valley and others (audiotaped interviews, 1958-1961, by Ben Shaub) have ascribed the earliest Merrill gem cutting machines to c. 1890-1892, but no outside evidence corroborated the claim.
The only contemporary reference is enigmatic and consists of an undated, unidentified newspaper clipping which
is pasted on scrapbook pages with associated clippings from 1887-1889. The clipping is specific and astounding in
view of Maine gem folklore: "Kimball Stone, a young farmer of South Paris, with appliances of his own construction has succeeded in cutting and polishing a gem with all the skill of an experienced lapidary.For some time it has
been questioned whether the gems of Maine could not be cut here instead of sending them to New York, and there
has been much experimenting, but Mr. Stone is the first to be successful."
How can this clipping be reconciled with Maine gem folklore? Was Stone interviewed and did he indicate
that he and Merrill both worked on the project? Did "We cut our first gem." become "Kimball Stone cut his first
gem." when the newspaper reporter published his story? If the original newspaper could be found, perhaps these
questions could be answered.
If the undated clipping is given full credence, it is possible that Stone and Menill were partners in all their gem
projects - mining, selling, and cutting. Luther Kimball Stone may have cut a "gem," but all of the interviews stress
Menill's early dissatisfaction with the polish of his gems and, in lieu of anyone who was able to advise him, his
early years had to be ones devoted to trial and error. Successful experimentation may eventually have yielded a
commercially viable gem at least by 1900. While Hamlin ( 1895) is silent on Stone's and Menill's gem cutting activities, he is also silent about the rest of their activities except for their obtaining a lease on Mount Mica.
It may be true that L. K. Stone actually ground the first chunk of Mount Mica tourmaline into a form resembling a gem, but it is also evident that Stone did not pursue that craft or continue mining for very long. There is copious support for Menill's having participated in every aspect of gem cutting from design and casting of the gem
cutting machine's parts through production of a commercially acceptable finished product - one which even
Augustus Hamlin found acceptable. The following story should be received with this preamble in mind.

In the latter part of the l 890's, Loren Menill was accumulating quantities of gem materials while he was operating the
Mount Mica pegmatite, and other localities, for tourmaline. During this period Menill and Augustus Hamlin had been sending
their rough gem materials to New York to be cut. The work of the
New York cutters was not completely satisfactory to Menill and
he anticipated that he could do a better job. Additionally, he may
have felt that the percentage recovery of his rough was not high

* Dr. Shaub was deceased March 23, 1993, at age I 00 years 69 days.

enough and the New York cutters may have been cutting for their
own convenience rather than trying to maximize the return of cut
stones.
Consequently he decided to build a gem cutting machine of
his own. The first difficulty he encountered was supplying
power to the machine. In this time period, there was an absence
of electric motors that are now so commonly available for all
sorts of small machines. Merrill had two alternatives to choose
from: either a hand-cranked drive mechanism or a foot treadle
anangement. He chose the foot treadle to supply power to the
grinding and polishing wheel. In order to keep the grinding plate
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Merrill's gem cutting machine. Merrill used a foot treadle to supply
power to the polishing wheel (photo from Howard, 1931 ).

rotating at a more-or-less uniform rate, a large diameter fly
wheel was necessary. Small diameter fly wheels of the same
weight would have much less kinetic energy and would be far
less efficient in maintaining a uniform speed from an uneven
foot treadle power supply. In Merrill's machine, the stone being
cut was held on a dopstick by cement and held in a clutch in a
round head divided into degrees and fractions of a degree. The
calibrated head allowed accurate cutting angles for the various
facets. To locate the facets, the stone in the calibrated head was
raised and lowered according to a scale on the post. From the
first, Merrill was able to nicely facet the stones, but, initially, he
was not satisfied with the polish he obtained.
In order to learn how to obtain a satisfactory polish, he consulted the mineralogists at Harvard University. They were unable to assist him significantly as their only experience in
polishing was with ore samples and perhaps a few geological
samples. Merrill then went to New York and sought assistance
from the professional gem cutters with whom he had been doing
business. Here was a great conflict of interests. Merrill was seeking information to give him the ability to successfully cut his
own gem stock and no longer would he send it to these cutters
who had been cutting stones for him. Consequently the New
York cutters were very kind to Merrill, but kept their trade secrets
securely from him. Merrill, of course, returned home essentially
empty handed from meeting with the New York gem cutters and
settled down to obtain the needed data from what information
was available in the literature, but more importantly by actual experiments. Much of the information Merrill obtained, from any
source, was eventually passed on to the later amateur cutters in
Maine, with whom there existed a mutual feeling of cooperation
in solving their problems.
There are several opinions concerning the building of Merrill's gem cutting machine. Arthur Valley, who married Merrill's
daughter in 1921 claimed that Merrill built the machine alone.
Once the details of the machine were developed and the essential
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parts were obtained and/or made, the assembling or building of
the machine could well have been the work of a single person. It
appears that there was considerable interest in gem cutting
among a large number of mineral collectors in Norway and Paris,
Maine, and it seems most certain that there were discussions
among those interested regarding the design of the first gem cutter. Thomas Lamb, John Towne, and other Maine gem miners
must have also felt that they were victims of the New York cutters' practices, a common paranoia.
Augustus Hamlin several times noted in his expense diary
(1890-1905) that he had paid a Mr. Kneip and a Mr. Esterlin, of
New York City(?), for their gem cutting services. As late as January 7, 190 l, Hamlin was exclusively using outside cutters. On
October 17, 1901, Hamlin's next entry for gem cutting payments
read: "Merrill cutting 15 gems 18 K [carats] [$] 8.50." There are
entries for paying Merrill for his cutting services on November 5,
1901; December 26, 1901; January 17, 1902; February 17 & 24,
1902; etc. Although Merrill was a lessor of Mount Mica, apparently Hamlin was still president of the Mount Mica Tin and Mica
Company and was still obtaining gem rough from the operations.
It is probable that Hamlin was having his share of the gem rough
cut on a "contract" basis with out-of-state gem cutters. It is not
certain if Merrill was cutting any stones much before October,
190 l based on these entries. Hamlin did indicate Merrill's cutting in later letters (e.g. to George Kunz, November 30, 1903,
AMNHL): "We have finished operations at Mt. Mica, and have
found three or more cavities which have yielded us a number of
blue and blue green Xls which Mr. Merrill is now cutting into
gems.")
Merrill also cut gems for other people. E. R. Chadbourne of
Lewiston, Maine sent several pieces of gem rough to Merrill:
"Thanks[.] also received the Beryl to be cut and have staiied to
cut one big one and before cutting the smaller ones want to here
[sic] from you again as it seams [sic] a shame to cut up such a
large piece into small gems[.] it is~~ rare to get such large

Merrill using a diamond saw to cut a crystal
(photo from Howard, 1931 ).

Loren B. Merrill's gem cutting machine
gems and so perfect, as can be cut from this XL." On July 4,
1903, Merrill wrote to Chadbourne: "I am sending you the big
Beryl gem by [return] mail this morning. it is a fine thing and you
are in luck to have such a fine gem. it weighs 36-118 K." On July
20, 1903, Merrill wrote again to Chadbourne: "I have not got the
other gem done yet but will have it done in 2 or 3 days. I have
been verry [sic] busy at the [Mount Mica Jledge or would have it
finished. [I work] on it nights & mornings."
After Merrill's initial gem cutting machine was developed,
several other miners/collectors in the area built almost identical
machines, complete with the foot power device for driving the
grinding and polishing plate. There is little doubt about Merrill's
being the first person in Maine to attempt to cut brilliant gems,
although he was not immediately satisfied with the polish he obtained. Apparently his persistent and experimental ways eventually resulted in the production of gems with a highly satisfactory
design and polish. He kept busy cutting the tourmaline gems
from the Mount Mica pegmatite for many years.
The late Arthur Valley of Bryant Pond, Maine gave me an
account of a very special incident that greatly improved Merrill's
ability to produce a satisfactory polish on the cut gem stone. Valley stated that a lady brought a rough stone to him to be cut and in
making the cutting Merrill "discovered" upon the angles he had
been looking for and he produced a brilliantly and highly polished gem. He made a record of the angles and used them in further cutting all his life and passed them on to Valley who
inherited Merrill's machine.
Following the use of the first prototype machine of Merrill's, the many subsequent gem cutters of Oxford County, Maine
designed and developed machines driven by small electric motors with the exception of Knox Bickford who supplied cut
stones for his brother's jewelry store in Norway and Raymond
Dean, the gem cutter for Stanley Perham's Mineral store at West
Paris, Maine. Both Knox and Deanie first used foot-treadle machines, before graduating to electric powered gem machines.
Bob Bickford, Howard Irish, Martin Keith, and Perien Dudley
built cutting machines more or less after the design of Merrill's
cutter and were greatly helped by the experiences of Merrill.
Merrill worked with a partner, L. Kimball Stone, or alone,
at the Mount Mica Mine for about 22 years. Merrill did almost no
mining at Mount Mica after 1913, but he did work several other
localities including the Bennett quarry, Buckfield.

The spirit of gem cutting is alive in Maine, today. There are
relatively few commercial cutters, however. Gem mining has
continued with some major discoveries being made and there is
now a small stock of Maine gem rough available. The local cutters persist today, as the alternative is to export gems to Germany,
Thailand, etc. or to pay high prices to U.S. job cutters. (Rare
gemstone rough is generally given to individual contract cutters
as the discount and job lot cutters generally do not know how to
treat the specialized varieties of gems.)
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Mining Experiences and Observations
1964 and 1965

Mount Mica

Frank C. Perham
RR 1, Box 492
West Paris, Maine 04289

INTRODUCTION
The reputation of the Mount Mica pegmatite quarry in
Paris, Maine has been pre-eminent in the history of Maine gem
mining. As mining had last occurred there in the early part of the
twentieth century, I began to be interested in the possibility of
mining at Mount Mica, and to this end I began to put out "feelers"
in 1963 to find out if such a project would be favorably received
by the property owner, Sally Irish Spencer of Rumford. After
several meetings, we were able to make a deal to go into a mining
partnership on a hand shake. Actual mining began in 1964. The
first set up was started right at the site of the famous 1904 pocket,
illustrated by Bastin ( 1911) with Loren Merrill crouched in it.
When we started working, we discovered that a third of the
pocket's mineralized roof was still intact.

THE MINING CREW AND
The crew consisted of the author and Albert Curtis, of
Greenwood. After examination of the property and the condition
of the ledge, we set up a stiff-legged derrick similar to earlier
feldspar mining operations in Maine. As it turned out, this operation was the last such mining derrick in a Maine gem mine and is
a lost art, but similar, larger, rigs are still in use in a few granite
quarries along the Maine coast. We cut some spruce trees for our
boom and mast and salvaged the steel rigging from some of the
nearby, long abandoned, feldspar mines. Although the old derricks had rotted andJor fallen down, we found two or three sets of
steels that were still serviceable. We'd found where the old miners had left the shift pulleys and all the steel and bolts and everything. We had the hoist engine which had seen action at the B.B.
#7 mine in 1959.
The first summer we used the derrick and skip bucket and
did a lot of hand shoveling.
the fall of 1964, we'd moved
enough rock and had blown out around the pocket area so that we
were able to get a bulldozer down in the hole. We used it to
a
lot of debris out, as much of the old dumps had collapsed against

the quarry wall. This was a part of the methodically stacked rock
wall that was illustrated by the Mount Mica postcards that Loren
Merrill had printed. (After we saw how a bulldozer pushed as
much in ten minutes as it took us two days to shovel out by hand,
that winter, I looked around and obtained an old Oliver OC-3, a
little track rig, that had about a one-half yard bucket on it. I
bought a dump truck and, of course, I had the compressor and
other equipment from previous mining ventures.)
We hoisted the mine debris out of the pit and put it into a
dump truck which in turn placed the debris on a new dump next
to the New Mount Mica pit, which is also called the Irish pit. The
derrick system worked very well. These derricks are very simple
when they work right and you have all the cables adjusted just
right. You can lift something up and you can swing it almost effortlessly. If you have a support cable that's just a little bit off, just
a degree to the low side, you might as well try to lift the skip
bucket straight up as swing it. Everything's got to pivot exactly

Frank Perham (right) and Albert Curtis drilling in pocket zone at Mount
Mica.
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Loren Merrill's tourmaline mining operation at Mt. Mica
(from a postcard).

right. If you try to lift a heavy rock or try to snub it up too quickly,
you could pull some of the cable clamps out of adjustment and
then you need to reset everything.
On some days when I had to work alone, the derrick was invaluable for work to progress. I'd load the bucket down in the pit
and go up to start the engine. There was a hand crank starter on
the Wisconsin engine, the engine would run its revolutions, the
clutch would be engaged and the bucket would go up. I'd "dog"
the brake and then go over to the edge of the pit and pull the boom
rope starting it to swing around toward the truck. I'd run back to
the hoist engine and brake the progress of the bucket as it swung
over the truck, and then drop the bucket. Such a maneuver was
hard on the truck as you'd frequently crash into the sideboards.
I'd return to the bucket and unhook the irons, return to the hoist to
skip the bucket up in the air, then return to pull the boom, run
back to the hoist and drop the bucket where I wanted it. By this
method it was "easy" to chain out a rock the size of a large easy
chair and when it's a choice between that and breaking it up with
a sledgehammer and shoveling it out piece by piece, a derrick
looked pretty good. The old Mount Mica operations were all
blown with black powder which led to large rocks, but they
wanted larger pieces. The derrick that is shown in the old post
cards had a mast that must have been 60-75 feet (20-25 m) high
and they had a boom that was longer than the mast was high and
had a nice swing to it. You want something like that to chain out a
two ton rock instead of having four guys shoveling two hours to
get it out.

the ones that had the better tourmaline, as a rule, were the smaller
ones. The bigger pockets usually contained only quartz crystals
and non-gem minerals, but there might be a few remnants of corroded gem tourmaline and if you were lucky a gem nodule. We
really didn't like to see the big pockets, for this reason. They
would frequently yield specimens of intermeshed, massive
groups of cucumber tourmaline, etc. which invariably surrounded these pockets, but the extreme corrosion of the tourmaline actually right in such pockets would be discouraging. When
we found a large pocket we'd hope that at least the gem nodules
would still be preserved, as such nodules "paid the freight" for
our operation.
The first project involved the big Merrill pocket that was
still exposed. We started blasting the pocket roof and recovered
large amounts of the typical intermeshed masses of pink, green,
and cucumber tourmaline crystal sections. There wasn't a lot of
this colorful tourmaline in the bottom of the pocket next to the
garnet zone. The Mount Mica garnet zone has historically been
recognized as the boundary below which there are no pockets.
The margins of the pocket had some very large muscovite books
that ranged up to 30-40 pounds (15-20 kg) many of which had
green tourmalines shot through them. Behind the pocket was a
"dead" zone of ordinary pegmatite and we blasted several yards
behind it. As mining had not occurred at Mount Mica for over
fifty years, we were naive and didn't realize that there'd be such a
dead zone around every large pocket. We did chase after a small
zone of mineralization, but it proved to be mostly a "rotten" lithiated silvery muscovite zone with some intermingled green tourmaline. There were a few small pockets up to 1 112 feet (0.5 m) in
length. We then had to remove about five meters of overburden
above the pocket. It was too disaggregated to blast and too hard
to shovel, and all of the debris had to be pick-axed and pried out.
It was a mosaic of schist above and pegmatite below. It took almost a month to clean out the area.
Concerning lepidolite; much has been made of the association of it with gem tourmaline. At Mount Mica, the pockets that
had a swath oflepidolite in the bottom, with a couple ofbig tour-

THE LEDGE AND ITS MINERALS
The first year we were fortunate. We found about 18 to 20
pockets which ranged in size from barely fist-sized to over half a
meter, in addition to several bigger pockets. These pockets were
distributed about every meter and a half - not unlike the map of
pocket distribution shown by Hamlin ( 1895) and the photograph
by Bastin (1911) [seep. 116]. Of the pockets we found, however,
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Stanley Perham (foreground) visiting the new workings at Mount Mica.

Mining experiences and observations at Mount Mica
malines embedded in the bottom laid right in with the lepidolite,
were the ones that had most of the gem material. We'd find some
pockets where the top was full of quartz crystals that were nice
and clear - some of these resembled the clear quartz crystals from
Hot Springs, Arkansas. If you found these in the top of the
pocket, then down in the bottom, in amongst the feldspar, you'd
find pocket clay which had formed from the decomposition of
the feldspar, and you might find green pencil-sized tourmalines
right in this loose material. These crystals were frequently suitable for cutting nice little carat and half-carat stones. Sometimes
we'd find a zone where we might get a quarter kilogram handful
out of a small space. The next pocket just over a meter away, you
might not get a piece of gem in it. If you chanced to find any
montebrasite-amblygonite nodules around the edge of the
pocket, embedded in the lepidolite, etc. around the "edge of the
edge" of the pockets - that would be the "kiss of death." Not that
phosphates were bad, it was just that you could guarantee that
you wouldn't find a piece of gem tourmaline in such a pocket. It
got to the point that if you'd have found 8-10 of these montebrasite nodules about golf ball to tennis ball size embedded right in
the edge of the pocket, your heart would sink. The reverse case~
true, if you found gem tourmaline, you had found some lepidolite as well.
We found a five ton mass oflepidolite that was bordered by
pockets, many of which were two thirds encased in the lepidolite. They were full of quartz crystals of varying quality and there
were just a few little crumbly remnants of pink tourmaline and
no kaolin. The "big" pocket was found just east of this large lepidolite mass. This pocket had been drilled into so we knew it
was there. It was shaped like a big cigar and had an open volume
above the typical sandy pocket debris and crystals of about 2 112
feet (0.8 m) wide and about 4 feet (1.25 m) high at the deepest.
The pocket dipped about 20° following the garnet zone. When
we had finished cleaning it out, it was approximately 13 feet
(3.25 m) long. This pocket was nearly filled with quartz crystal
and cookeite pseudomorphs after tourmaline. There were some

Frank Perham next to the "big pocket" opened in 1964.

Green tourmaline crystal (foreground) and watermelon tourmaline encased in cookeite (photo courtesy Jane Perham).

small masses of tourmaline crystals and many of the individuals
were 0.5 cm in diameter and smaller, almost all with little pink
cores, but the bulk of the tourmaline had all been eroded out. The
contents of the pocket represented a major silica phase. In the
front of the "big" pocket was a black tourmaline (1 foot [0.3 m] in
diameter!) that was surrounded by lepidolite but which was so
crumbly and corroded it seemed to be rotten. As we blasted toward the pocket the black color gave way to blue on the pocket
edge while the crystal on the interior of the pocket abruptly
turned to a gemmy pink. The pink portion in the pocket was entirely corroded and crumbled. We shoveled out this pink tourmaline sand/pebble mixture, only a few pieces of which were of
cuttable size, and the pure material filled two 5 gallon pails. The
crystal extended down dip along the pocket wall. Parts of the
large crumbly tourmaline crystal had bunches of quartz crystals
on them, while the end of this specimen had terminated with a
typical plumose "sheaves of wheat" multiple growth. In the
pocket debris, there were 70-80 small gemmy tourmaline crystals (about 1-2" [l-5 cm] long and 1/2" [1 cm] and less in diameter) that had green terminations with lower pink zones. They had
originally formed on the large crystal, which still had a few such
crystals attached to its larger fragments. If you could have rescued the large crystal before it had been exposed to the corrosive
solutions of the late silica phase which had decomposed it and
which caused it to be crumbly, it might have been an extraordinarily beautiful crystal. The rest of the pocket was filled with the
quartz/cookeite casts. (The quartz/cookeite casts seem to represent a corrosion phase followed by a silica phase of mineralization.) There was some green gem stock in the wall of the pocket,
however.
In 1965, we put in a road from the new workings at Mount
Mica to the old workings, but no worthy amounts of tourmaline
were found during the mining. We concentrated our efforts on
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F C Perham

Frank and Mary Perham with a loaded skip bucket.

layer is thicker and might reach ninety percent by volume garnet.
(The heat given off from the heat of crystallization may have
kept the pocket area warmer than it would otherwise have been
and aided local crystallization, rather than cooling off and causing smaller crystals to form.) Also, above the pockets the schorl
would be very concentrated and occasionally quite large. Some
friable unterminated black tourmaline crystals (crumbly like
black coal) were as large as 2 x 1/2 x 1/2 foot (0.6 x 0.2 x 0.2 m).
Hamlin ( 1895) reported black tourmaline of similar size. There
would occasionally be some large muscovite books between the
black tourmaline and the pockets. As you went to the periphery
of the pockets, the black tourmaline decreased in volume and
size. Usually, the black tourmaline would orient approximately
perpendicular to the pocket roof. This does not seem to be a coincidence.

THE BOWKER PIT
the east end of the cut near "New Mount Mica" (Irish Pit). My
wife, Mary, found the only tourmaline that we got by any
method. She went up on top and looked in the glacial dirt when
we were digging and blasting the pit, and she found a cigar box
full of dark blue and dark green tourmaline crystals out of a layer
where the glacial ice may have squeezed into a rock crevice and
evidently had taken stones out of a pocket. They were the size of
your thumb and all pieces were essentially flawless stones, but
they were so dark that very few of them could be cut. When the
dark blue ones were held up to the sun, they would look like the
common shade of dark blue writer's ink- almost a cobalt blue. Inspired by the find, we mined through the ledge there looking for
more pockets and then I realized why they stopped in 1913: this
was the end of the tourmaline zone. We had mined all the way
through the old pit, for three months time, and never found a
thing in the cut: The 1965 season, at Mount Mica proper, could
be characterized as barren.

THE CO-DEPENDENCE OF THE GARNET LAYER
SHAPE WITH THE PROXIMITY OF POCKETS
As has been stated, crystal pockets would occur at intervals
of a meter or so. These pockets, instead of lying directly on the
garnet layer, were located where the garnet would "kettle down"
or curve into a depression. We could tell when we were approaching a pocket after we'd mined long enough to know this.
We'd be blasting where there was ordinary pegmatite and whenever a blast revealed that the garnet layer was dropping, we'd
take precautions not to "over-blast" our next charge as we knew
that a pocket was close.
The garnet layer always appeared to be contemporaneous
with, or at least co-dependent with, the position of a pocket. The
garnet was an iron-rich segregation which may have been mirrored by the abundance of iron-rich schorl above the pockets.
Additionally, the garnet is more pronounced below the pockets.
That is, the grains and crystals are not necessarily larger, but the
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It has been inferred that Mr. Bowker may have obtained
tourmaline from the Mt. Mica workings and not from his side of
the property. In 1965, we found that he didn't have to necessarily
have done this. Bowker had a pit, on his side, that used to be next
to a large oak tree. It stood about 60 feet (20 m) beyond the stone
wall on the eastern boundary of the Mount Mica property, just
about by the headwall of the Irish pit. Bowker's pit is covered up
now, but it was there until about 1989 when it was bulldozed over
by the Plumbago operations.
The area where my wife got the tourmaline was on that
side. There were actually two to three meters of pegmatite that
were physically displaced, presumably by the glacier - pockets
and all. When we were two thirds of the way through the final cut
in the Mount Mica quarry, it became apparent that a portion of
the gem zone was physically missing. It is a frequent occurrence
to find cracks and seams in pegmatites, but the crack that yielded
the tourmalines in glacial, not pegmatitic, clay, continued to run
uphill toward the west and we eventually ran right out of well
mineralized pegmatite when we got to the old Mount Mica workings. Over by the big oak tree previously mentioned, there were
probably two to three meters of pegmatite in Bowker's pit that
seemed to be part of the main pegmatite.
We found one pocket in 1965, in the Bowker pit, that had
some nice tourmaline in it. We discovered that this pegmatite
was a transported mass by blasting down to a "rotten" seam.
There wasn't a centimeter's differentiation between the ledge below and the piece that had slipped; there was only an intermediate layer of glacial clay constituting the "rotten" zone. Below this
seam there was nothing of value; just black tourmaline, quartz,
and feldspar - all relatively fine-grained. The block had evidently been peeled down to just above the garnet zone, and any pockets that were high enough were transported without emptying.
[Editor's Note: Perhaps this mechanism created the surface dispersal of tourmalines that were discovered by Holmes and Hamlin in 1820?] This tourmaline-bearing block of pegmatite had
been moved by glacial ice and deposited on another pegmatite

Mining experiences and observations at Mount Mica
outcrop. By this time in our analysis, we realized that Bowker
may have been mining "Mount Mica" tourmaline~- The
transported segment must have been about 100 feet (35 m) long
and probably it was 75-90 feet (25 to 30 m) wide. Folklore has it
that Bowker found about six pockets from which he collected
some nice material.
If you could look at the floor of the Bowker
as we did
after we shoveled out the debris, you would be struck by the contrast of the coarse crystallization above, with large black tourmaline and muscovite books, occasional lepidolite, etc., and the
lack of well-crystallized remnants below. When we had exposed
the floor prior to our episode of mining, we asked ourselves:
"Why would anyone work this pegmatite? It's garbage!" After
we had cleaned off the wall, the picture was altogether different
with its well-mineralized indications. We had made about four
blasts into this pegmatite before the transported character of the
Bowkerpegmatite began to dawn on us. We got one good pocket
here, but that's all that Bowker could have gotten, too, because
the productive pegmatite pinched out very quickly. Where
Bowker had started, there were probably three meters of working face available. While Bowker may have gone over to visit
Mount Mica for purely "aesthetic reasons" to see how his finds
compared to theirs, he did not have to jump their claim to obtain
tourmalines.

DESCRIPTION OF SELECTED FINDS
Gem tourmaline nodules have a mystique about them in
Maine. Gem enthusiasts praise the quality of this type of tourmaline above all others. The nodules are beautiful. They always say
that anything you find never looks as good as it did when you
found it right in the pocket. The Mount Mica nodules "put the
lie" to that statement. There's nothing that changes when a nodule is out of the ground and dries off. They always look just as
good, although if you don't look at a particular one a lot, it might

Green tourmaline gems, cut from crystals found at Mount Mica by
Frank Perham (photo courtesy Jane Perham).

The best tourmaline crystal (standing) found during the 1964 mining at
Mount Mica.

appear smaller in size than your memory would prefer. Nodules
are actually fairly abundant at Mount Mica and vary in size from
several mm up. In short, a nodule is simply a rounded glassy
lump which appears to be embedded in the end of a broken crystal, or it might be a free lump of essentially flawless tourmaline
loosened from its parent crystal due to corrosion. In some cases,
the nodules have an appearance suggesting that the enclosing
tourmaline "exfoliated" away from them. Gem nodules do have
a tendency to split when cut due to apparent high internal stresses
in them. This fact was discovered by the old time cutters.
We found one green nodule in a pocket that cut two 50 carat
stones. Actually, these two stones paid for all of the work done in
1965. A similar nodule was found when I mined for the Plumbago Mining Company in late 1978. After we had finished mining at Newry, the first year we went back in the west end of
Mount Mica and tunneled. In this tunnel we blasted open a
pocket just about the size of a five gallon pail. It was full of quartz
crystals, but right in the bottom was one tourmaline crystal that
must have been 4 cm in diameter and probably 11 inches (28 cm)
long. It was lying right in lepidolite, but was all crumbled and
broken up. When it was washed down, there was one large piece
about l 1/2" x 1 3/4" (3 x 4
We picked that nodule out and it
was a green gem, glass clear - just a complete nodule. When you
held it up to the sun, the whole nodule looked a nice uniform
green. The nodule was sent for cutting and it was cut right
through the middle to relieve the stress. That cut was used for the
table facet. You would have sworn that the two stones came from
different pieces of rough, because right in the center of the nodule there was a color change. One stone was a nice vibrant blue
green and the other was a green with a little steel-gray hue. Plumbago's nodule was actually found within about two meters from
my 1964 nodule. Their pocket was a little bigger, maybe 2 x 2 112
feet (0.60 x 0.75
and it had about three or four big corroded
tourmaline crystals in the bottom, but only one of them had the
nodular section. The others were just a mass
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THE SPLIT
Mrs. Spencer and I negotiated a 50-50 partnership for any
gem rough which might be obtained and a split of the specimens
with 7 5 percent going to me and 25 percent going to her. The negotiations took care of the chance of any haggling. The gem
rough was divided into ten "equal" lots. After we agreed that the
lots were basically the same we flipped a coin to decide who
would choose first. She got the first one; then I took what I
thought I wanted for the next batch; she took the
etc. until
the lots had all been chosen. There was no way that anybody
could have said that you had "high-graded" the pile because you
still only had a 50-50 chance of getting a pile even if you had
made one that was twice as good as any other.
The specimens came in quite a large volume. They were
wrapped in 50 pound bags and put on my lawn and Sally was
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given first pick with full privilege to examine all of the piles. By
keeping the size of the piles down, the odds were better that the
batches would be similar. There were four bags of "pocket sand"
that were divided as if they were specimens. A few years later,
Sally and her husband Ralph, went through her share and found
three or four specimens with rose quartz crystals overgrowing
single regular quartz crystals. Thin lacy bands of rose quartz
crystals have been found as frilled rings around the terminations
of a few Mount Mica quartz crystals.
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Diary

Newry
Dean McCrillis*
Plumbago Mining Corporation
Roxbury, Maine

Thursday, October 12. Signed lease agreement at International
Paper Company office in Rumford and received permission
from Mr. Stanley Perham to use his access road.
~~~~~~~~

Laid out limits of mine property with Mr.
Burger and Mr. McLean [officials of International Paper Company]. Contracted with Robert Brown of Hanover to have road
improved and some of the mine dump cleaned off. (Mr. Brown
insured, workman's comp., etc.)

Saturday, October 14. Surveyed site with Frank Perham of
West Paris. Contracted with Mr. Perham to do removal work
with bucket loader, drill and blast. (Mr. Perham insured and is a
registered blaster with State of Maine.) Posted perimeter of
mme.
Sunday, October 15. Mr. Brown and Mr. Perham brought some
of the equipment to the site.
Monday, October 16. Brown started work on road. We set up
temporary camp site at mine and started to rope off area.
Tuesday, October 17. Brown finished road and worked for a
while in dump. Found his equipment could not move material.
Brought up bus camper and left it at Twin Tunnels to be used as
office and base camp.

Got call from Mr. Burger concerning insurance. Called agent
who said he would adjust coverage to comply with agreement.

Friday, October 20. Continued to dig down in dump to get to
area where we wanted to work. Opened up small pocket but did
not follow it very far. Mineral specimen production about $200,
gem rough production about $100. Mr. McLean visited site.
Saturday, October 21. Developed small pocket found yesterday. Pocket not too large, but quality of material excellent. Also,
broke into original large pocket. Seems to be very little left in
this pocket. Mineral specimen production about $1,000, gem
rough production about $2,000. Mr. Burger visited site today.
Also, Mr. Stanley Perham visited. Things look very promising at
this point. [George] Hartman went home.
Sunday, October 22. Rain and snow most of the day. Located
what appears to be two small pockets, but will leave these until
later. Spent most of the day taking off over-burden. Had a great
deal of trouble with tourists and rockhounds today. Signs and
ropes seem to mean nothing. Drilled in very promising area in
afternoon, kept drilling and hit what appeared to be pockets. Finally got off one shot that seemed to open up an end of [a] pocket.
Found a few very small pencils [of tourmaline]. Just about dark.
Production of mineral specimens about $100.
~~~~~~~~

Wednesday, October 18. Perham was supposed to start work
today, but was sick. Spent whole day trying to clean dump by
hand. No production to date.
------"-'------- Perham reported for work and started to
clean up dump with bucket loader. Machine and operator seem
to be efficient and moved a lot of material. Set off two small
blasts to clean up dump and help get access to original pocket.
Things look promising to get into new small pockets tomorrow.

Rained hard most of the day. Cleaned up
around mine and worked on pocket we opened up last night. Dug
out a large quantity of large and quite nice Tourmalines. Looks
like this will be a big pocket. Production of mineral specimens
about $2000, and gem rough $500. Hartman returned this evenmg.

_ ___,,_,____ _ _ _ Clear and brisk. Blew a couple of holes
to enlarge pocket. Spent most of the forenoon cleaning up. Got
into pocket so we could see what it looked like and it was hard to

* Deceased (February 8, 1931 - January 22, 1989).
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D. McCrillis
believe an almost bushel bucket of very large Tourmalines all
locked in together. Took out all crystals and could see pocket
was continuing. Crystals were fine specimens, but not too much
gem material. Mineral specimen value $3,000. Paid Perham
$500 for services to date and Brown $150. Put specimens and
gem rough in bank. Tourmalines today were all coated with stain
but will wash off.
Wednesday, October 25. Got two biggest safe deposit boxes
bank had at cost of$ I 00. Put better materials in boxes. Reported
to Mac on progress to date and went back to mining. Enlarged
previous days pocket and found even better material than yesterday. Mineral specimen production $4000 and gem rough $1000.
Made another trip to bank. Sold Winthrop Mineral Shop $500
worth of very low-grade mineral specimens. Had verbal okay
from Mr. Burger last Saturday to do this and also checked it with
Mac. We now have two guards at mine every night. Erected red
"Danger Blasting" signs with 1/2 mile radius of pit.
Thursday, October 26. Mac came to mine with us today. Also,
Mr. Ron Clay [Kley] of Maine State Museum. Worked very
carefully all day on pocket, taking out beautiful specimens and
some gem rough. Best day to date. It is hard to think of things
getting any better at this point. Mineral production $5000, gem
rough $1,500. Made another trip to bank.
Mac came to mine with us again today.
Started to clean out mbble from pocket and clean up area. The
State Geologist and his assistant came in the afternoon and we
wanted him to see some of the crystals in place. While cleaning
back of pocket, found even more and better crystals. State Geologist was very impressed and said, for what it is worth, "This is
the biggest Tourmaline find in America." (He is also the same
man who said, "There was no appreciable amount of pockets in
the Dunton Gem pit.") Made arrangements with bank to rent
their downstairs vault. We took another load to bank and the
vault is very near filled and upstairs getting dangerously full.
Mineral specimen production $6000, gem rough $2000.
Cold and a little rain. Enlarged pocket
and found another pocket behind the first one. Seems to be larger
than the first one. Quality of specimens is even better and larger
than in previous pocket. Took out many large terminated crystals. The largest was a semi-transparent green terminated crysperfect 4 1/2" in diameter, 12"
Both Perham and I feel
this crystal alone is worth $1,500. Total mineral specimen production
gem rough $3000. It is getting very hard
to figure values at this
but feel we are conservative, if anything. Was so tired that we stored all material under lock and key
in my Mother's summer house tonight. Will move as soon as we
can get more room in bank. Perham so tired he spent the night in
camp on hill.
_ _ _.JI....!__
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Sunday, October 29. We spent all morning exploring and cleaning out some of the new pocket. As near as we can figure, it is 15'
long and 8' high. It has two chambers, both filled with Albite,
Lepidolite, and, of course, beautiful Tourmalines. The second
chamber contains the finest material. Albite is all crystallized
and looks like com snow. The Tourmalines in the Al bite are very
gemmy in smaller pieces and larger pieces have cores of gem
red. The color is unbelievable. It rained hard most of the day
with lots of wind, but no one seemed to notice at the time. Dale
took another load to bank. I am really worried that the ceiling
will not hold much more. Dale will see about more space in the
morning. It is getting harder to figure production, as I don't know
if the increased quantity of the last few days will decrease value
of first weeks production, but would say today we took out
$12, 000 in mineral specimens and $4, 000 in gem rough. I was so
tired that I stayed in camp overnight rather than go home. State
sent up photographers today, but all they took were still pictures
because day was so poor and they will check with us before any
pictures are released. Dale's wife and my wife helped with sorting today.
Monday, October 30. Clearing today, road from Twin Tunnels
is getting very bad, deep mts from rain and snow. The Bryants
from Winthrop Mineral Shop and my wife came up to help sort.
Frank made a 15' track and used a childs cart to help bring out
materials from hole. Frank and I spent most of the day enlarging
hole, but also got a very good yield of Tourmaline. The percent
of gem material is small but of excellent quality and color. Production today for mineral specimens is $8,000 and gem rough
$2000. Took large load to bank, using another room now.
-----"-'------ Fine day today. Had a private photographer come to take pictures for us. [... ] Frank spent day cleaning
out rest of Tourmalines in first room of pocket, while I spent day
enlarging second room of pocket. Dale supervised sorting and
loading materials.
wife and Bryants helped again today. Not
as much Tourmaline in second room, but the quality is very good.
We ran into several areas that were full of small and very gemmy
crystals. We took Dale's truck and a truck that belonged to a
friend of mine to bank tonight. Hartman returned today. We are
still keeping two men on hill at night. Mineral production
$5,000, and gem production $3,000.
Insurance men looked over site today and said "Everything was fine." Dale, Frank, and I worked
hard to find some good Tourmaline in place to show men from
Smithsonian who are coming. Bob and Fred cleaned up around
mine area and bagged up unsorted material. Frank and I drilled
three holes inside pocket to see if we could find indications of another pocket. No luck. Got very little done in the P.M. Pete
Dunn and John White of the Smithsonian, John Stewart of Boston University, Bob Doyle the State Geologist, Mr. Burger and

Diary of the Newry tourmaline discove1y - 1972

an attorney from International Paper, plus four or five photographers were at the site. We were able to show them some Tourmalines in place and many boxes of material we had sorted out that
day. Late in the afternoon Dale and I met with Mr. Burger and the
attorney at their motel. Dale brought another load to the bank.
Mineral production $2,000, gem production $700.
Thursday, November 2. Dale and I met with men from Smithsonian and Paper Co. in A.M. Looked over some of the material
in bank and then met with people from Smithsonian and talked
about cleaning, storing, and preparing materials for sale. People
from Smithsonian were very pleased with the way we had handled mining to date. They also expressed a desire to purchase
some of the best material for the museum. Dale returned to
mountain to check on things and I met with a Mr. [Herb] Obboda
from New York, who wanted to buy large amounts of cutting material when we were ready. At two o'clock Dale and I met with
Mr. Burger and three other company men to discuss background
leading up to the lease and also security problems. Production at
mine was slow. They cleared away and prepared for some more
blasting. Mineral specimen production $2,000, gem rough $500.
Friday, November 3. Rain again -- Pumped out hole and
worked over the rubble for things we missed before. Bagged up
a lot of material too good to leave on the site but not good enough
to put in bank. Hartman went home. Dale, Frank and I brought
over about 100 bags of low grade gravel and specimens and
stored them in an empty three-car garage at my house. Total production today $1,000.
Saturday, November 4. Dunn from Smithsonian and Stewart
fromB.U. came up today. We blew around original pocket today
and found what we had expected. Just small pockets with almost
no Tourmaline in them. Losts of rare phosphate minerals in

Bob Brown (left) and George Hartmann working a pocket, November
1972 (photo by John Marshall).

pockets that made museum people happy, but of no commercial
value. Took more bags to my garage. Mr. McLean met us there
and inspected material. He gave his approval to this storage arrangement subject to mineral res. final approval. Total production $300.
Sunday, November 5. Snowing hard. Frank, Dale and I worked
to get some of the equipment away from the site. Got compressor off the mountain and what bags oflow grade material we had
left into garage. No production. Mine road from Twin Tunnels
to site almost impassable.
Monday, N overnber 6. Took a day of rest. Dale flew over mine
site and Bob Brown checked it on foot. No production.
Tuesday, November 7. Frank and I had to work at polls all day.
Dale checked out mine. No production.
Wednesday, November 8. We have Bob Brown checking mine
two or three times a day now. Dale and I worked at bank. We
sealed bags, fixed transom and put some of the open boxes in
vault. No production.
Thursday, November 16. Met in New York with Mr. Mateer
and Mr. Burger [ofinternational Paper Company].
---"'-'------- Dale and I worked at bank during A.M.
Bill Larson from Pala Properties, Dean Luxton, an associate of
Larson's and Vincent Manson from American Museum of Natural History arrived. Showed them a few of the things at the bank.

Dean McCrillis (upper left) sorting through pocket rubble, November
1972 (photo by John Marshall).

Saturday, November 18. Took Larson, Luxton, and Manson to
mine site. Then we returned to my house and discussed material
and possible methods of merchandising same. All three men
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D. McCrillis
seemed impressed with quantity and quality of our material. A
rather poor news item came out in paper this P.M. which we had
nothing to do with. Also, T. V. and radio coverage (copy of item
sent with last report). Called Bob Brown and asked him to increase surveillance of mountain and use his brothers, if necessary.
Sunday, November 19. Dale and I spent day on mountain,
watching the site. Hartman came up for about two hours and discussed New York trip and company problems with him.
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Monday, November 20. Dale, Steve Smith and I spent morning
getting all the rest of the material in open containers that looked
good from the upstairs in bank and into vault.
Tuesday, November 21. Spent most of the day trying to chase
down some of Saturday's news articles. Ron Clay [Kley] of State
Museum seemed to be responsible for most of it.
Wednesday, November 22. Spoke on phone three different
times to reporters from Portland Sunday Telegram. Also spoke
to New York office twice and Ben Pike. Alerted all other people
who might be called to say as little as possible. No production all
week.
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Extracts from a

Concerning Mining at the
Mine, Newry, Maine
John Marshall
45 West Street
Dedham, Massachusetts 02026

The following diary excerpts concern some hitherto unreported details of mining at the Dunton quarry, Newry, Maine after the big tourmaline discovery there in 1972.

23 October 1972
My first trip to the mine, where exploration under the lease
with International Paper company (IP) had just begun. There
was nothing additional found in the pre-lease pocket, so this was
the first "new" discovery. Late in the day, Frank Perham broke
into a pocket, the opening to which was just large enough to stick
in a long-handled shovel. What came out was a shovel full of
cleavelandite "gravel," studded with green tourmaline pencils,
and a couple of watermelon tourmaline "logs." This is when
Frank said, "[Expletive], I seen tourmaline befoah, but nuttin'
like this.''
December 72
Dean McCrillis showed me the approximately one metric
ton of tourmaline in the vault at the Casco Bank. I buy George
Hartman's share for $25,000.00.
April 73
First trip to mine to check out the next move, and to see
what was left of the manganese-stained pocket material dumped
near the pocket in November (snow had come too soon to move
off the mountain), and claim-jumper's snowmobile tracks were
found in the remaining snow. It appeared that quite a bit had been
stolen, but no way to tell. In going through what was left, I found
the gem tourmaline nodule.
April 73
Negotiate with IP for a new lease, and try to buy their 50%
share of the material in the vault, for which they wanted
$60,000.00. Of course we couldn't pay this, so went to lunch with
the head of their mining department, and one or two other IP executives. After the third martini (a typical NYC lunch menu), I

figured IP's net profit for 1972 was $104,000,000, and to them,
sixty grand was nothing. So I suggest that Plumbago set up a program where in the name of IP, we arranged for suites of fine
specimens to be donated to the Smithsonian, NY Natural History, and the State of Maine Museums, with lots of hoopla and
publicity to boot. As we are very close to John White and Vince
Manson, we know that this can easily be done. They accept, and
we buy what is left of their share for $10,000.00.

April 73
We hire a huge bulldozer, and clear away all ofNevel's old
tailings, in preparation for mining. We expected to find lots of
specimens in the rubble, but it turns out to be so dirty that we recover only one piece that was composed of quartz matrix with an
opaque green terminated xl with a splash of watermelon.
April 73
Start mining to come in underneath pocket from platform
created by the dozer. Break into pocket with big gush of water.
Find very little - appears cleaned out in November 1972.
73
Open large pocket to north of 1972 pocket. Material has
lots and lots of "nickel" sized [2 cm] lepidolite xl groups, excellent gem rough, and some large specimens dubbed the "tuttifruiti" specimens.
June 73
Sent some of our rough to Al Wobito in Toronto, who cut
our first stones.
February 74
Took enough material to the big Tucson, Arizona gem
show to make quite an impression at the Desert Inn - sold lots of
stones, slices, and xls.
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July 75
Contracted with A. C. A. Howe International, Ltd. of Toronto, which was exploring the rest of the mountain for rareelement minerals, to drill a 207' [63 m] core from behind the
1972 pocket @ 7 5 degree angle to the west. Supposed to cut the
Kinglet pegmatite@ 190' [58 m], but did not. No mineralization
found.
August 76
Back to the Dunton mine. Worked for a couple of weeks in
the base of the July 1974 pocket, but hit barren pegmatite and
then schist.

Frank Perham drilling in the July 1974 pocket (photo by John Marshall).

September 77
Explored at the Crooker pit, and found several hundred carats of blue-green tourmaline pencils. With Skip Szenics, for six
weeks, worked all around the pocket areas, found nothing, hit
schist. Quit, and moved to Mount Mica.

April 74
Built a road from twin tunnels [Nevel quarry] up to the
Dunton mine, hauled up old school bus for mine office, and purchased John Deere model #350 bulldozer for $16,000.00
14 June 74
Hit a large pocket. Cleaned out next day, and I was employed to guard the mine on 16 June. In the process of picking up
the shards still remaining, I found a small side pocket, about the
size of a waste basket and out came one of the finest pieces yet
discovered.

4

74
Another pocket opened. Pink tourmalines with green and
bluish terminations. 75% of the xls were covered with eosphorite.
8 July 74
Still in the same pocket, the finest specimen of all was
found. (sold to David Wilber at Tucson in '75 for $10,000.00. I
think Bill Larson has it now)
August 74
Moved 300 yards to the northeast to open a new prospect
pit, but found only a blue apatite xl group.
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Rene Dagenais in tourmaline pocket near the end of
the mining (photo by John Marshall).
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INTRODUCTION
Maine is well-known for its gemstones. Many localities
which were being worked for a particular mineral for industry
have yielded gems as by-products. A few localities have been
operated exclusively for gems. Some of these gems are wellknown while others are scientific curiosities. Tourmaline is the
official gemstone of the state.
Basic to gemology is the definition of "What is a gem?"
The Gemological Institute of America defines a gem as "those
specimens of minerals or organic materials used for personal
adornment that possess beauty, rarity and durability." These
terms are open to wide interpretation and it is the author's contention that a single type of gem need not possess all of the above
qualities to be called a gem. A fine quality diamond certainly has
beauty, is very durable, is quite rare, and is used for personal
adornment. A fine quality opal may also be used for personal
adornment, is rare and beautiful, but is somewhat fragile thereby
reducing its durability. However, no one will dispute that an opal
is considered a gem. To take this thought one step further, a faceted sphalerite is certainly rare and quite beautiful with a vibrant
body color of red, orange, yellow, or green. Its high refractive index coupled with cutting by a skilled lapidary produces brilliance rivaling a diamond. However, with a Mohs' hardness of
only 3.5 to 4 and easily developed cleavages, sphalerite is not
considered durable enough for use in jewelry. Nevertheless, fine
quality sphalerite is prized as a gem for co Hectors and museums.
Gemstones have fascinated mankind throughout recorded
history. A mystique seems to surround them as they are considered among the most exciting objects that man can obtain. Early
civilizations attached mystical powers to the brightly colored
fragments found in the earth. For example, an amethyst dropped
into a goblet of wine was supposed to ward off drunkenness.
Since there was no reliable way for differentiating between gems
of the same or similar color, the attribute of color itself was used
to give gems their names. Thus, any blue stone was a sapphire,
any red stone was a ruby, and any green stone an emerald. It is
easy to understand why early literature references are confusing.

The Black Prince's Ruby for years was thought to be a large, fine
ruby. Only after modem gemological examination was it found
to be a red spinel. Closer to home, a reader may find references
from Cleaveland ( 1816, 1822) referring to "emeralds" from Topsham, Maine. The pegmatites of Maine have been extensively
studied since this time, and it has been determined that the occurrence of emerald in this geologic setting is improbable. Cleaveland's references most likely refer either to green tourmaline or
dark green bery1.
The science of gemology, a specialized branch of mineralogy, is a relatively recent development concerned with the study
of gems. Gemology is concerned not only with the study of gem
materials and the correct terminology for those materials, but
also with gemological testing methods, cutting and polishing,
synthesis and manufacturing of gems, appraising procedures,
etc.
With increased awareness and knowledge of gems and
their values, the terms precious and semiprecious are being
abandoned. Historically, "precious" gems referred to diamond,
emerald, ruby, and sapphire, with all other gems being considered semiprecious. Every gem mineral is found in a great variety
of qualities. For example, it is possible to have a three-carat ruby
worth less per carat than a three-carat tsavorite garnet. If a garnet
can be more valuable than an equivalent size ruby then not every
ruby is precious nor every garnet semiprecious. All mineral and
related objects fitting the above definitions should be called
gemstones, their values based on color, clarity, cut, and carat
weight.
The following discussions will incorporate specific terms
used in the gem industry. For example, the shape of a gemstone
can be round, octagon, marquise, oval, pear shape, cushion, etc.
Cutting styles commonly seen are brilliant, emerald cut, step cut,
mixed cut, barion, or cabochon. The metric carat(0.2 grams) has
been used to weigh gemstones since about 1914. Clarity and inclusions will be discussed wherever practicable. Many gems
can, and usually do, have minor imperfections.
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MAINE GEMS IN PUBLIC COLLECTIONS
According to King and Foord (1994), over 310 mineral
species have been found in Maine. In addition, there are over 50
species whose occurrences in Maine appear to have been inadequately studied. From this list, over 100 species from worldwide
localities have been cut into gems. However, only 20 of these
have been reliably reported to have been cut from Maine material. Many of the others may not exist in gem quality or only in
tiny grains, making them virtually impossible to cut. Still others
may exist as gem rough and some may have, indeed, already
been cut, but exist as isolated examples in private collections unknown to the general public.
Since its discovery at Mount Mica in 1820, tourmaline has
been Maine's most sought after gemstone. The 1972 discovery
at Newry of vast quantities of multi-colored tourmaline gave
Maine the distinction of again being a source of world-class tourmalines. Other gem and mineral deposits, particularly those of
Oxford County, were developed extensively in the late nineteenth century due to the local demand for commercial feldspar
as an essential ingredient in the manufacture of fine quality china ware. The exploration of the pegmatite deposits was directly
related to the feldspar market as few miners could afford to be involved with mining for gem materials alone.
Maine gemstones are represented in museum and private
collections throughout the country although museums in the East
contain more Maine material because of their proximity to the
state. Over the past several years, the Harvard Mineralogical
Museum in Cambridge, Massachusetts embarked on the task of
assembling information on the gemstones of the New England
region. Because so little has been written about these gemstones
through the years, much information has been gathered from active miners and mineral collectors, and from examination of old,
well documented private collections that become available from
time to time. The museum at Harvard University has assembled
an unusually fine collection of New England gemstones, the
largest percentage of which are from Maine and are representative of what the state has yielded. For most collections holding
Maine gemstones, tourmaline is predominant in sheer numbers.
For example, the gem collection at Harvard University totals 193
Maine gems, 142 of which are tourmaline, 25 quartz, 12 beryls, 4
beryllonites, 4 fluorapatites, 2 chrysoberyls, l montebrasite, 1
lepidolite, 1 almandine, and 1 albite. The United States National
Museum [Smithsonian Institution] in Washington, D.C contains
121 gemstones from Maine, 83 of which are tourmaline. Others
include beryl (10), quartz ( 11 ), and beryllonite (7) with the remainder of the collection including examples of topaz, lepidolite, sodalite, pollucite, spodumene, and fuchsite. Other
American museums with sizable collections of Maine gemstones are the American Museum of Natural History in New
York (67 Maine gemstones), the Los Angeles County Museum
of Natural History in Los Angeles (25), the Maine State Museum
in Augusta (46), and the Museum of Science in Boston (23). The
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Field Museum in Chicago houses Maine's largest aquamarine,
which is also North America's largest, at 137.16 carats.

TOURMALINE
At least four tourmaline species are found in or adjacent to
Maine pegmatites (King and F oord, 1994 ). Dravite, the magnesium tourmaline, is the least conspicuous although commonly
found in the schists surrounding some pegmatites. Schorl, the
black, dark blue, or dark green iron tourmaline, is common and
widespread in pegmatites, while elbaite, the lithium tourmaline,
is the desirable species from which all gems are cut. Although
elbaite is the mineralogically correct name, the author will use
the more general term of tourmaline, it being understood that this
will refer to elbaite alone. Olenite and rossmanite are new members of the tourmaline group and one might occasionally be the
actual species instead of elbaite.
Of all Maine's tourmaline, green is by far the most common
color. Saturation of color runs to extremes from almost colorless
to a very dark green, almost black. Rarely is the color pure as
secondary hues often extend the range of colors to include bluegreen, yellow-green, and brownish-green. Similarly, blue tourmaline, also referred to as indicolite, is modified by secondary
hues of green and brown and often displays a significant gray
tone. Red and pink tourmaline, often lumped together as rubellite, are much less common than the other colors from the Oxford
County quarries with the exception of the deposit in the Dunton
gem quarry in Newry, which produced large quantities of rubellite in recent years. Much Maine rubellite is distinctive when
viewed in incandescent light because of a definite secondary
brownish hue. Under fluorescent lighting or natural daylight, the
brownish hue is replaced by a violet to purple hue. Colorless
tourmaline or achroite is rare and usually is a very light green,
blue, or pink rather than being completely devoid of color.
Maine's volume of gem tourmaline production, both past
and present, is significantly less than other producers particularly Brazil, Afghanistan, Madagascar, Nigeria, Mozambique,
Namibia, etc. However, the quality of the finer Maine gems is
second to none. Sinkankas ( 1976) states, "The tourmaline of
Maine has long been famous for its exceptional clarity and purity
of color. Green shades tend to assume a unique and distinctive
tinge of blue through the sides and a pure rich green through the
ends of the crystal prisms, a combination which cannot help but
produce the finest cut gems known of this color." Fine Maine
gems up to five carats are common. Between five and twenty
carats, tourmalines of such quality are less abundant, while gems
over twenty carats of fine quality are rare and their usefulness in
jewelry at this size is also somewhat limited. Literally thousands
of carats of tourmaline from Maine have been faceted, cabbed, or
carved and it would be impractical ifnot impossible to document
each gem as to locality, size, and color. The larger and finer
stones have been recorded, and these will be described in detail.

Gemstones of Maine
Mount Mica, Paris, Oxford County
Considerable amounts of tourmaline have come from
Mount Mica since its discovery by Ezekiel Holmes and Elijah L.
Hamlin in late 1820. A small collection, including what is purported to be one of the first found, is kept in the Hamlin Library
in Paris. Many of the earliest specimens and gems were somewhat carelessly handled since little was known of their trne
value. They were sold and traded around the world, their identity
being lost. In 1822 Cyrns and Hannibal Hamlin, younger brothers of Elijah, mined many fine tourmaline crystals, including one
that was 63 mm long and about 50 mm in diameter, a rich transparent green and perfectly terminated at both ends. Cyrns traded
many pieces with European collectors whose names are unknown today. A fine 89 mm long crystal loaned to a resident of
Portland, Maine later disappeared. A cut stone of about 15 ct was
carelessly dropped in a field and never recovered. A yellow tourmaline was presented by Cyrus to Professor Parker Cleaveland
of Bowdoin College in Brnnswick, but was not in his collection
when Cleaveland died. Other specimens were destroyed, including Ezekiel Holmes' collection, when a fire burned the Lyceum
in Gardiner, Maine.
The first gems known to have been cut from Maine rough
belonged to Professor Charles Upham Shepard, who opened a
pocket of tommaline in September of 1825 and had the crystals
cut by Montanye and Mason Lapidaries in New York. Sixty
years later, George F. Kunz ( l 886a) lavished high praise on these
gems: "One of the most magnificent known green tourmalines is
one inch long, three-quaiiers of an inch broad and one inch thick,
and finer than any of the Hope gems." There is no mention of the
shape of this gem, but it is assumed to be an octagonal emerald
cut, a popular and common shape for tourmaline gems. Based on
the dimensions reported by Kunz (1886a), Shepard's green tourmaline is estimated to have weighed 95 ct. This would still be
among the very largest ofMaine's tourmalines. One of Shepard's
finds (Shepard, 1830) was a choice crystal about one and a half
inches thick and two inches long. It was pale pink in color with a
thin coating of green around its outer edge, and probably flawless. Another rnbellite was cut for a brooch which Shepard described as being three-quarters of an inch long by thirteen
twentieths of an inch wide and four tenths of an inch thick.
Shepard ( 1830) said: "When viewed by transmitted light, it reminds one of the finest Syrian garnet; but seen by reflected light,
it gives much of the crimson red, peculiar to the Oriental rnby."
This certainly would have been one of the more exceptional
stones from Mount Mica, since a fine pink stone, which the
author estimates to be 22 ct would be quite unusual in this size
from the locality.
Professor J. W. Webster of Boston was one of many respected visitors to the quarry in the thirty years following the discovery. On his second visit, in 1825, it is reported by Hamlin
(1895) how Webster reacted to the find of "a red crystal of great
beauty and purity of color, and as large as a man's thumb. Webster became greatly excited as the miner handed him the crystal

from the bottom of the pocket, and he ran to the top of the ledge,
holding up the gem in the rays of the sunlight, and, dancing
around like a madman, he exclaimed to the amused miner that he
would not take a large sum of money for it."
Between 1868 and 1890, Augustus C. Hamlin worked
Mount Mica producing much fine tourmaline. Tiffany and Company of New York became one of the better customers for Hamlin's tourmaline as many gemstones from Maine were purchased
and shown in the Tiffany exhibit at the 1888 Paris World's Fair.
This collection later formed the nucleus of the American Museum of Natural History's gem collection when it was purchased
by J. P. Morgan for the museum (Pough, 1967). Other Mount
Mica gems purchased by Morgan may also be found in the Museum of Natural History in Paris, France (Acord, 1977). The
Morgan donations occurred between 1902 and 1912 (Schubnel,
1987).
Some of Hamlin's tourmaline was faceted and used in a
necklace made for Hamlin prior to 1890, and exhibited at the Tiffany Pavilion at the 1893 World's Fair. The Hamlin Necklace is a
single gold strand formed by coils of round wire (Plate 1*,Figure
l ). Attached from a number of eyelets on the strand are either
clusters of stones or single gems. The eighteen major stones in
the necklace are all Maine tourmaline, seventeen of them from
Mount Mica. Colorless beryls and achroites are used to highlight
some of the tourmaline gems. Four tourmalines in the piece are
well documented. The central stone in the Hamlin Necklace is a
34.25 ct, green, cushion-shaped gem, cut from rough mined in
1886. Hamlin ( 1890) placed a value of $1000 on this gem and in
his journal named "Fox" as the lapidaristwho cut the tourmaline.
A 6 ct light-green oval gem mined in 1868, a 3.6 ct pink tourmaline mined in 1878, and an 8 ct yellowish-green stone mined in
1886 (Courter, 1970) are also documented stones of the necklace. The large pink tourmaline to the left of center is the only
stone used in the necklace which is not from Mount Mica. It was
cut from material mined by Hamlin and Merrill in 1891 from
Mount Rubellite in Hebron.
Samuel Reynolds of Boston is the only other lapidarist
mentioned in Hamlin's journal. It is known that in 1879, rough
was produced from which Reynolds faceted a grass-green 28 ct
gem. It was considered one of the three finest found and valued
at $500 to $1000 (Hamlin, 1890), and listed in Hamlin's journal
as "now in the Harvard Cabinet 1893." However, its whereabouts are unknown since it is not currently in the Harvard University gem collection nor is there any documentation that it ever
came to Harvard. It should not be confused with another 28 ct
stone cut from material mined by Samuel Carter in September of
1886, presumably cut by Fox at the same time as the 34.25 ct
green tourmaline mentioned previously as the centerpiece of the
Hamlin necklace.
Hamlin's journal contains twenty-three illustrations of
multi-stone clusters made from gem material from worldwide
localities. According to Perham ( 1987), the wife of Vice* Refer to color plates on p. 307.
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President Hannibal Hamlin was reported to have worn on frequent occasions the "Hamlin Necklace ofNorth American Gemstones." Some of the clusters in the necklace may have
contained tourmalines from the early years of Mount Mica.
However, many of the tourmaline gems, including the 34.25 ct
center stone in what exists today as the Hamlin Necklace, were
mined as late as 1893. It is possible and likely that the necklace
varied many times through the years, with the interchanging of
clusters to suit the wearer's tastes.
The Hamlin Necklace was willed to Hamlin's granddaughter, Elinor, upon his death in 1905. According to the will, she was
to "have, hold, use and enjoy the necklace during the term of her
natural life and on her death, said necklace shall revert and go to
and become the absolute property of Harvard College." In June
of 1934, Edward Hamlin presented the Hamlin Necklace to Doctor Charles Palache at Harvard University. Here it remains to
this day on display with other major Maine tourmaline gems.
In 1890, the rights to operate Mount Mica were leased by
Loren B. Merrill and L. Kimball Stone. Merrill mined here for
the next twenty-five years. One of the most successful mining
seasons was in 1893, when in November, a large fine multicolored crystal was discovered from which a 69.25 ct flawless bluegreen gem was cut and reportedly sold to Tiffany and Company
of New York for $1000. Smaller stones were also cut from this
same piece including an 18 carat pink tourmaline. Two pieces of
magnificent gem rough deserve special mention. In late summer
of 1899, Loren Merrill exposed a cluster of five pockets containing a quantity of fine gem tourmaline. One of Merrill's prized
possessions came from this find: an extraordinary nodule of gem
blue-green tourmaline weighing 411 ct, originally one end of a
broken crystal about nine inches long. It was estimated that the
nodule would yield a gem of about 300 carats (Perham 1987).
This may have been somewhat optimistic since this would translate into a 73% yield, an extremely high recovery even for tourmaline. An arrangement was proposed and Merrill agreed to cut
the nodule for Harvard University's collection. After a great deal
of thought, Merrill asked Palache of Harvard University to be released from his agreement because of the risk involved in cutting
the nodule. It remained in his personal collection until he died
thirty years later, the nodule passing through several hands until
it was offered for sale in 1934 by the Stephen Vami Company,
Inc. of New York with an impassioned plea for the nodule to remain in its natural form in a collection in the state of Maine. Regrettably, the disposition of this piece is unknown, and in all
probability it was cut. Palache had hoped to match this piece
with a similar nodule he had purchased from Merrill (reportedly
weighing 584 ct) along with two other sections of the crystal for
$1000. The nodule has recently been reweighed and found to be
302.68 ct, significantly less than what was previously assumed
to be the correct weight. It is prominently displayed at the Harvard Mineralogical Museum with the two other pieces of the
crystal. Although this nodule should never be cut, it is difficult at
best for a lapidary to view or handle the piece without at least
considering it. Based on the current market conditions for tour-
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maline and figuring conservatively a finished gem of 120 carats,
a large blue-green tourmaline of extra fine quality would command a wholesale price of at least $300 per carat.
Howard Irish, of Buckfield, purchased Mount Mica in
1926 from the General Electric Company, who had purchased it
from the Hamlin heirs earlier in the same year. For the next forty
years, Mount Mica was not as heavily worked as during the
Hamlin and Merrill era, but a modest amount of material was recovered.
Frank C. Perham leased Mount Mica from Sarah Spencer,
Howard Irish's widow, and on June 6, 1965 excavated three
small mud-filled gem pockets. From a section of a 12 cm crystal,
a 50.59 ct fine green heart-shaped gem was cut. According to
Graves ( 1967), the size of this gem was deliberately sacrificed to
obtain its shape. It remained for a time in the collection of Frank
Perham and was later sold to a private party. A 25 ct square step
cut gem named the Rozek Tourmaline and eight somewhat
smaller stones in heart, octagonal, and pear shapes were also cut
from this material (Perham, 1987).
In 1973, Mount Mica was purchased from Sarah Spencer
by the Mount Mica Land Company, a subsidiary of Plumbago
Mining Corporation. Rene Dagenais, in 1978, working for
Plumbago found a particularly memorable piece of tourmaline.
The rough crystal was rectangular in shape and weighed 433 ct
(Art Grant, personal communication, 1990) from which Arthur
Grant of Hannibal, New York faceted a 256 ct, rectangular emerald cut, blue-green gem. It remains in the United States today in
a private collection as Maine's largest and finest faceted tourmaline.
In late 1989, Sarah Spencer held a sealed bid sale of the remainder of the Mount Mica material mined by her late husband,
Howard Irish. This consisted of approximately 14,000 carats of
both gem and specimen material which had been kept in medicine bottles in a shoe box in her possession (Phil McCrillis, personal communication, 1990). In early January of 1990, the
Plumbago Mining Corporation was the highest bidder and the
parcel was purchased. According to McCrillis, the tourmalines
were primarily green with some blue and colorless, and very few
pink. Most pieces were estimated to cut a maximum of two carats.
Fine tourmaline gems from Mount Mica are featured in
several museum collections. The United States National Museum has documented in its collection nine faceted Mount Mica
tourmalines, the largest being a 21.10 ct yellow-green gem. Another 31 tourmalines are labeled as "Paris, Maine," as well as a
58.50 ct cushion-shaped, green tourmaline labeled "Maine." It
can confidently be assumed that these are from the quarry at
Mount Mica.
The American Museum of Natural History has 16 tourmaline gems from Mount Mica, including several of significant
size. Two of the largest stones are a light brown, round brilliant
gem weighing 42.25 ct and a green, round brilliant weighing
32.48 ct. Both gems were purchased by the museum from Loren
B. Merrill in September of 1926 for $200 each. Other large
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Mount Mica tourmalines include a 34.25 ct brownish-green,
square brilliant cushion; a 34.03 ct yellowish-green, round brilliant (formerly in the collection of J. P. Morgan); a 17.25 ct
bluish-green, round brilliant; and an 11. 77 ct pink, heavily
flawed, square cushion.
The Mineralogical Museum at Harvard University holds
the largest collection of Mount Mica tourmaline. In fact, 114 of
the 142 tourmaline gems in the Maine collection are from this locality. Excluding the tommalines in the Hamlin Necklace described earlier, the largest is a 14.17 ct, bluish-gray, oval, cat'seye cabochon tourmaline. A 12.30 ct very pale green, almost
colorless stone is another representative Mount Mica gem. A recent acquisition is an 11.46 ct green tourmaline formerly in the
collection of Philip Morrill. The bulk of the tourmalines from
Mount Mica in the Harvard Collection comprise a suite of 87
stones, illustrating the range of colors produced. This parcel of
faceted gems, possibly all cut by Merrill, was originally in the
collection of Augustus C. Hamlin and came to Harvard in 1934
along with the Hamlin Necklace.
Very little of the valuable output of Mount Mica's early
days can now be traced, especially the portion that passed into
the hands of private collectors all over the world. However,
some of the gemstones and specimens that became possessions
of royal families in pre-World War I Europe are preserved in
European museums, including the Natural History Museum of
Vienna, Austria, the Institute for Mineralogy and Crystallography of the Technical University of Berlin, the Swedish Museum
of Natural History in Stockholm, and the Museum of Natural
History in Paris, France.
Mount Mica has had a long history of producing fine tourmaline and of all Maine's pegmatites, still has the greatest potential for additional production (Francis, 1985). With the current
market demand for fine tourmaline, the Plumbago Mining Corporation and a small group of private investors resumed mining
for gem tourmaline in 1990. The first season was mostly concerned with development of the open pit and at least ten small
pockets were encountered which contained tourmaline as well as
many "barren" pockets.
Mining from 1991 through 1996 led to substantial production of tourmaline from numerous small pockets. Many thousands of carats have been recovered, mostly green to blue-green
in color. A considerably smaller amount of bicolor and pink
tourmaline has also been produced. The bulk of the production
yielded flawless stones up to five carats. Three magnificent
green nodules were found in June of 1991 (Plate 1, Figure 4)
weighing approximately 60 carats, 24 carats, and 16 carats. The
largest nodule was sold as a specimen while the smaller two were
faceted. Some of the more notable gems cut from the latest
workings at Mount Mica include a matched pair of green barion
ovals weighing 6.44 ct total weight. This pair was cut from the
smaller nodule in Figure 4 (Plate 1) by John Bradshaw. The 24
carat nodule was also faceted by Bradshaw to a 9 .45 ct barion
oval (Plate 1, Figure 5). The production of flawless stones over
l 0 carats was very limited. Two large blue-green gems were cut

by John Bradshaw, the first an 11.51 ct rectangular barion cut.
The second is the largest tourmaline cut since mining began in
1990, an 18.88 ct, greenish-blue emerald cut.

Dunton Quarry, Newry, Oxford County
The Dunton quarry, Maine's most productive gem pegmatite, was first discovered by Edmund Bailey about 1898. Up until 1972, mining operations produced very small amounts of gem
tourmaline. The initial discovery of the enormous tourmaline
find was made by George Hartman, Dale Sweatt, and James
Young in August of 1972. Hartman, Sweatt, and Dean McCrillis
organized the Plumbago Mining Corporation later the same year.
Frank Perham was hired to help with the mining, exploration
continued, and in late October a series of gem tourmaline pockets was discovered that was among the world's largest. Greens,
bi-colors, and watermelon logs were characteristic of the specimens found. The full gem potential of these logs was not appreciated until John White observed that the obvious flaws in the
logs were confined to the green rinds and the red cores were almost flawless (Francis, 1985). It is indeed rare that flawless areas capable of cutting faceted gems of over five carats are found
within red tourmaline from any locality. In the gem trade, faceted
red tourmalines are generally accepted with a number of small
flaws (Sinkankas, 1976).
According to Perham ( 1987), the pocket contained 1700
pounds of tourmaline, much of it gem quality. In a personal communication to Sinkankas (1976), McCrillis provided estimates
from selected rough that the recovery of flaw less faceted gems of
less than five carats is 33%; between five and ten carats, 22%;
between ten and fifteen carats, 16%; between fifteen and thirty
carats, 15%; and over thirty carats, 14%.
In the next few years after the 1972 discovery, tourmaline
from the Dunton quarry underwent much examination, both
gemologically and chemically. Dunn ( l 975a) determined by microprobe analysis that the blue tourmaline had the highest iron
and manganese content, the green tourmaline the next highest,
and the pink tourmaline, the lowest. The iron content of the
green tourmaline is proportional to the intensity of the color. In
contrast, the manganese content of the rubellite samples is not
proportional to the intensity of the pink color. It was confirmed
that pink tourmaline has an extremely low iron content rather
than a significant manganese content. The pink color is provided
by very small amounts of manganese and is masked when a
small amount of iron is present, making the color appear very
light to almost colorless. The refractive indices ranged from 1.62
to 1.64 and the specific gravity from 3.04 to 3.09 (Beesley,
1975). The dichroism of the Dunton tourmaline is distinct to
strong in red tourmaline, but in the case of the green stones, it is
much less than that observed in green tourmaline from other
world sources. Much of the red tourmaline has a distinct secondary hue of brown. The red color can be purified, removing the
brown component by a heat treatment process, exposing the
stones to temperatures gradually increased to 930°F (500°C)
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(Phil McCrillis, personal communication, 1986) and allowed to
cool slowly.
According to Beesley ( 197 5 ), the most remarkable deviation from known tourmaline properties was observed during microscopic and ultraviolet examination. Although ultraviolet
fluorescence is not a standard test for tourmaline, the Newry material consistently displays a faint to moderate chalky blue fluorescence when examined in short-wave ultraviolet light. With
few exceptions, tourmaline from other worldwide localities does
not exhibit fluorescence. The ultraviolet reaction can be altered
by heat treatment. Purplish-red stones that are heated to generate
a more desirable color result in a subsequent intensification of
the blue fluorescence. One test stone, which was unfortunately
overheated, turned colorless but fluoresced a strong blue under
short-wave ultraviolet light.
The examination of inclusions produced the most interesting observations (Beesley, 1975). Although three-phase inclusions are most frequently associated with emerald, a variation of
the three-phase inclusion was encountered in most samples that
were examined. In each case, the configuration of cavities exhibited a typical tourmaline network, with the addition of an irregular solid phase deposited in the liquid and gas filled
framework. The most unusual but least encountered inclusions
were patches of fine needles with a pattern reminiscent of
graphic granite or Egyptian hieroglyphics.
The largest faceted tourmaline from the Dunton quarry was
a clean red stone of 78 ct, cut by a Toronto lapidary (Phil McCrillis, personal communication, 1990) and sold by the Plumbago
Mining Corporation to a private collector for about $100 per
carat. The finest green tourmaline was a flawless gem weighing
45 ct. Numerous bi-colored tourmalines were also cut, the best a
40 ct stone showing a distinct pink and green color combination.
It was nearly flawless (Perham, 1987), a quality rarely seen in bicolor tourmalines.
Many large gems represent the quarry in museum collections in the eastern United States. The American Museum of
Natural History received, as a gift in 1977, a 21.95 ct, pink, pearshaped tourmaline. The Maine State Museum in Augusta has in
its collection a number of Newry tourmalines including two
modified octagons, a 27.43 ct pink and a 29.67 ct green. An emerald cut tri-color tourmaline weighs 20.01 ct.
The United States National Museum has two large green
tourmalines from the Dunton quarry , a 3 5 .19 ct rectangular gem
and a 30.49 ct rectangular cushion. The Harvard Collection contains the second largest tourmaline from the site, a 60.05 ct round
brilliant, heat treated to a dark violet-pink (Plate 2, Figure 6).
The stone is flawless except for one small white inclusion.
Eleven other Dunton quarry tourmalines round out the collection
in greens, reds and bi-colors ranging in size from 2.77 ct to 59.60
ct (Plate 2, Figures 7,8).
A number of tourmaline carvings, planned by Dean
McCrillis and Gerhard Becker, were done by Becker and his
Idar-Oberstein firm of Friedrich August Becker (the carvings are
figured in Perham Stevens, 1979). Subjects chosen included
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birds, mammals, and fish native to North America carved in precise detail. They are mounted on frosted colorless or smoky
quartz, the colorless quartz native to the quarries of Oxford
County. The Eagle is the largest sculpture with the head of rubellite and the body and wings, spanning 15 cm, made from a combination of blue and green tourmaline. Gold was used to
duplicate the talons as it lands upon a piece of rough smoky
quartz. Other carvings include a bison, a pair of seals, a single
dolphin and a dolphin group, a pheasant, and a pair offish. A pair
of parrots and a pair of roosters are on display as part of the Harvard Collection. The carvings made their debut at the Tucson
Gem and Mineral Show in Arizona in 1979. The following year
at the Tucson Show, Gerhard Becker displayed the results of the
next project; five oval green tourmaline cameos, 80 mm long and
60 mm wide carved using figures from Greek mythology as a
theme. The cameos were framed in rectangular frosted colorless
quartz. One of these cameos weighing 302 ct is now in the gem
collection of the United States National Museum.
A 24.58 ct, square cushion, red tourmaline was donated to
the Maine Retail Jewelers Association by Plumbago Mining
Corporation with the stipulation that the gem be incorporated
into a piece of jewelry which would eventually be given to the
people of Maine. Addison Saunders, of Ellsworth, was selected
as the craftsman to make a necklace. His design utilized Dunton
quarry tourmaline and gold from the Swift River in Byron.
Twenty smaller oval and emerald cut pink and green tourmalines
with a total weight of 21.02 ct formed a double row leading to the
large center stone. Three pear shape tourmalines, two pink and
one green weighing 5 .14 ct total were used just above the center
tourmaline. Each of the links connecting the gems was embellished with a small gold nugget left in its natural state, and highlighting the pear-shaped tourmaline cluster is an outline formed
by sixteen gold nuggets. On May 25, 1977, the Maine Tourmaline Necklace was presented to the State Museum in Augusta.

Mount Apatite, Auburn, Androscoggin County
Mount Apatite has numerous quarries and small prospects
which retain separate identities. Most important are the Pulsifer
quarry, Keith quarry, Wade quarry, Greenlaw quarry, and the
Maine Feldspar quarry. Unfortunately, in many collections
gems from these quarries are simply labeled Auburn or Mount
Apatite, without designating the quarry. Since mining at the
Hatch Farm began in 1883, many gems have been cut, but very
few are of fine quality. Large amounts of gem tourmaline were
never found in the various quarries of Mount Apatite, occurring
sporadically at best. The one exception was a pocket found in
1927 at the Maine Feldspar quarry. According to Szenics
(1968), this pocket contained countless thumb-sized gem tourmalines embedded in soft, crumbly cookeite. The quarry was
being worked for feldspar at the time and officials already annoyed at the time and money lost with miners fooling around
cleaning out quartz crystal pockets unfortunately decided to
blow or destroy the pocket, taking the better part of a week for the
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miners to blast their way through it. Fragmented tourmaline, a
distinctive light blue-green with some watermelon, was collected in the dumps in subsequent years. If saved, this probably
would have been the largest gem pocket ever found in Auburn.
In 1966, Terry Szenics of New Jersey obtained a lease on
the Pulsifer quarry and in conjunction with Frank C. Perham discovered several pockets. Nearly all crystals found ranged from
heavily flawed to pieces with minor inclusions, with only a
choice few being flawless. The largest clean gem cut from this
find weighed 6.57 ct. In 1967, Szenics and Perham found an impressive pocket of gem green tourmaline, 15% of the tourmaline
by weight being facet grade rough. Choice gem material
weighed 1700 carats, and it was estimated that 100 faceted gems
could be cut from the lot, mostly under three carats with a few in
the five carat and larger range (Szenics, 1968).
Two unique necklaces have been made from the tourmaline
from Auburn. In 1927, crystals of watermelon tourmaline were
found and left in their natural state to be incorporated into a necklace. Miss M. Sanford Coombs commissioned the Peruzzi Jewelry Company of Boston to create the necklace, hand wrought of
sterling silver. The necklace is now owned by the heirs of the
Coombs estate (Perham, 1987).
The Peary Necklace is made entirely of green tourmaline
from the Keith quarry, mined about 1907 by John Towne of
Brunswick, who later faceted the stones. The nine gems in the
necklace range in weight from a little over one carat to eight carats. Admiral Richard E. Peary, the famous Arctic explorer, was
desirous of having a piece of jewelry which was entirely of
Maine origin and commissioned Carter's of Portland to create a
necklace. One half ounce of gold for the mounting was panned
by Perley Whitney from the Swift River. The necklace is currently in the collection of the Maine State Museum in Augusta,
donated to the state by Admiral Peary's daughter, Mrs. William
Kuhne of Brunswick in May of 1964(Acord,1977).
The American Museum ofNatural History has in its collection a flawed but fine color blue-green rectangular gem weighing
11.87 ct, from one of the Mount Apatite quarries. The Museum
of Science in Boston, formerly the Boston Society of Natural
History, has in its collection a flawless, 4. 73 ct, round, bluegreen gem, labeled Auburn, Maine, formerly in the collection of
Thomas F. Lamb (Plate 2, Figure 9). The United States National
Museum has a total of 32 cut tourmalines from Auburn, half of
which are cabochons. Green is the dominant color with 21 gems.
There are also seven blues, three pinks (all cabochons), and one
colorless stone. The largest is a green stone weighing 31.30 ct,
fashioned as a square step cut, measuring 17 .5 mm x 17 .5 mm.
This was a gift of Neal A. Yedlin, accessioned on July 22, 1988.
There are nine gems from the Auburn quarries in the Harvard
Collection displaying the range of colors mined through the
years (Plate 2, Figure 11 ). A 4. 71 ct bi-color pink and green emerald cut, a 2.84 ct square red gem, and a 2.56 ct colorless round
tourmaline are labeled as Mount Apatite. The Greenlaw quarry
is represented with three faceted blue gems, the largest a 4.77 ct
rectangular cushion-shaped stone. From the Pulsifer quarry is a

4.52 ct green emerald cut, mined by Szenics and obtained from
the Plumbago Mining Corporation in 1982.

Mount Rubellite, Hebron, Oxford County
The Mount Rubellite quarry, in Hebron, has been relatively
free of pocket areas with only minor amounts of gem tourmaline
encountered. In 1891, when Hamlin and Merrill were working
the area, gem material was found that cut a 13.2 mm pink tourmaline described by Hamlin ( 1890) as being "a 7 ct rose tourmaline changed by heat from a smoky brown." This stone is to the
left of center in the Hamlin Necklace. Perhaps the only other
well documented faceted tourmaline from Mount Rubellite is a
27.75 ct cushion-shaped green tourmaline which Nevel sold to
Palache at Harvard University for $2 per carat, the cost of cutting
(Plate 1, Figure 3 ). Apparently, this was to show his gratitude for
Harvard's purchase for $250 of three fine tourmaline crystals
mined circa 1934 from the same pocket.

BB#7 Quarry, Norway, Oxford County
One of Maine's best documented pockets of gem tourmaline was found at the BB #7 quarry on August 13, 1954, known as
the "Friday the Thirteenth Pocket." It was discovered during
mica mining operations by Stanley I. Perham. Eight to ten thousand carats of gem quality green and blue-green tourmaline as
well as 4,000 carats of blue tourmaline were removed from the
pocket. The blue tourmaline yielded a small number of faceted
stones and a variety of cabochons. According to Perham ( 1987),
the largest gem tourmaline crystal weighed 13 7.4 7 ct and was
found in two easily reassembled sections, the largest of which
weighed 99.97 ct. This single crystal yielded two square gems
weighing 23.67 ct and l 0.91 ct, a triangular stone of 6.77 ct, and a
smaller marquise weighing 1. 78 carats; a very respectable thirtyone percent yield.
Surprisingly, there is no faceted or cabochon tourmaline
from BB#7 in any museum collection of Maine gems. Most
gems presumably found their way into private collections. Mrs.
Carrie Wilson, a Maryland resident, designed and created a
necklace consisting of 18 flawless heart-shaped green tourmalines, ranging in size from two to five carats, all from the quarry
at BB#7. Each of the stones is set in a simple gold head and
hangs from a link in the necklace allowing it to swing freely; the
necklace is currently owned by Mrs. Wilson's heirs (Perham,
1987).

Other Tourmaline Localities
Museum collections of Maine faceted tourmaline are
dominated by gems from the Dunton, Mount Mica, and Mount
Apatite quarries, the major producers of gem tourmaline in the
state. There are several quarries and prospects where lesser
amounts of gem tourmaline have been found. This material in-
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variably is absorbed very quickly by dealers and collectors in the
state.
The museum at Harvard University is fortunate, because of
its proximity to the quarries and its long established interest in
materials native to New England, to have obtained both crystal
specimens and gemstones from some of these other quarries.
Among these is a 1. 91 ct round blue tourmaline from the Havey
quarry in Poland, Androscoggin County, purchased from M.
Sutherland of Portland in 1941 for $10 (Francis, 1985). Another
example is a 1.04 ct green emerald cut tourmaline from the Harvard quarry in Greenwood, Oxford County. The recently acquired Philip Morrill gem collection contained two faceted
round green tourmalines, 2.74 ct and 2.18 ct, from a find circa
1960 at the Bennett quarry in Buckfield, Oxford County. They
are both a medium dark green, but much finer than most of the
gem tourmaline crystals seen by the author from the locality
which tend to be dark to very dark blackish-green.
Forest L. Havey reported a production of 25,000 carats of
fine green crystals from his quarry in Poland between the years
1910 and 1912, from which an estimated 7,000 carats of gems
could be cut. A portion of this find, 99 crystals of unknown
weight, is housed in a university collection, the university preferring its identity to remain unpublicized.
From time to time, lost, forgotten, or hidden parcels become available. According to Phil McCrillis of Plumbago Mining Corporation in Rumford (personal communication, 1989), a
house originally owned by Arthur Valley, Loren Merrill's son-inlaw, was being remodeled by the present owner. While working
in the attic, a wall was torn out revealing a cubby hole containing
a box approximately 20 cm x 13 cm x 8 cm, containing approximately 800 grams of gem tourmaline in shades of green, blue,
pink, and colorless. Although none were labeled, McCrillis believes them to be from a variety of Maine localities including
Mount Mica, the Pulsifer quarry, Keith quarry, Mount Rubellite
quarry and BB#7 quarry. None of the pieces were large. The parcel was purchased and faceted by Plumbago Mining Corporation
yielding gems mostly two carats and less. Also included in the
box were small quantities of rough gem beryllonite from Stoneham, rose quartz from the Whispering Pines quarry, and aquamarine from the Stoneham area.
In the future, it is hoped that new localities will be discovered as well as old localities reworked, providing the mineralogical and gemological world with further samples of Maine's
tourmalines.

BERYL
Beryl is commonly found in the pegmatites of Maine.
When pure, it is completely colorless and known as the variety
goshenite. Small amounts of manganese impurities result in the
pink variety, morganite. Blue, blue-green, or green colored
beryls owe their colors to minute amounts of ferrous iron in the
former and a combination of ferric and ferrous iron in the latter
two colors. They are collectively referred to as aquamarine. He-
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liodor, the yellow variety of beryl, has its color due to impurities
offerric iron. Red beryl or bixbite and emerald are two varieties
ofberyl not found in Maine. There are, however, at least two references in the literature which refer to the occurrence of emerald
from Maine. The oldest of these (Bruce, 1814) mentions Professor Parker Cleaveland as having seen several emeralds from
Topsham, Maine: " ... it has been found remarkably clear and
transparent, and in every respect resembling the Siberian Beryl,
. .. in some instances, in point of colour, it equals the finest Peruvian Emerald." Perham ( 1987) refers to emerald, although not of
gem quality, having been found at the Newry quarries. These
references certainly refer to dark green beryl or to richly colored
green tourmaline.
Mined for a time as a source of beryllium, considerable
amounts of opaque, poorly formed, and poorly colored beryl
have been extracted from Maine's pegmatites. A very small percentage found was considered gemmy. Of this beryl, an even
smaller percentage was sufficiently fine to compete with gems of
similar quality available in larger amounts from the pegmatites
of Brazil as well as several localities in Africa.
Of all the gem beryls of Maine, aquamarine is the most
common, with colors ranging from a very light green-blue to a
medium green-blue. Rarely encountered is a pure blue, a color
which can be obtained by controlled heating of the green-blue
gems in a furnace, converting ferric to ferrous iron and producing a blue gem of the same intensity and saturation of color as the
original color. He Ii odor gems of Maine range from a light to medium yellow, but they are not commonly found. The color can be
produced by gamma irradiation of aquamarine in the reverse
process of heating, converting ferrous to ferric iron, but this is
not commonly done since aquamarine is more valuable in the
marketplace than heliodor. Morganite is perhaps the rarest of
Maine's beryls. Found in relatively few localities, it ranges from
a light to medium peach or orange color with a heavy overtone of
brown presumably caused by natural irradiation. Upon exposure
to daylight, the color changes to a stable pink usually within two
to three weeks. Goshenite is rarely found.

Aquamarine
Stoneham, Oxford County. North America's largest and
finest aquamarine is from Stoneham, Oxford County: "They
were discovered by chance, within the last two years, by farmers,
in pastures, in this township. The first is only one-half of the
original crystal and has been roughly used by some one who possibly discarded it as worthless after breaking it, or may have broken it in taking it from the rock. It is 120 mm long and 54 mm
wide, and was evidently at least 190 mm long and 75mm wide.
The color is a rich sea-green as viewed in the direction of the
longer axis, and sea-blue of a very deep tint through the side of
the crystal" (Kunz, 1884a). Kunz (l 884a) uncharacteristically
conservatively estimated of the larger specimen that: "If cut, it
will still furnish the finest colored large gem of this mineral
found in the United States, ... weighing at least 20 ct, and a
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number of small ones weighing from one to six carats." Kunz
(1884c) later upped the estimate to 30 ct.
Perham ( 1987) provided additional history on the fate of
the aquamarine. The aquamarine was found by Gilman
McKeen. It was given by Gilman to his brother Riley and later
sold to Nathan Perry in 1886. Perry in turn sold it to George Kunz
who arranged for the cutting of a 133.8 ct aquamarine. [Note:
The finished gem was announced and figured by Frederick Kunz
in January, 1886, and it is more likely that the stone was sold to
him in 1885 (Kunz, 1886b). ] Recently reweighed and found to
be 13 7 .16 ct, it is a flawless square cushion, greenish-blue in
color. Approximately three hundred carats of smaller aquamarines were cut from the same crystal. Kunz ( 1892) recounts, "At
Stoneham, Maine, many transparent crystals of beryl have been
found and at least $3000 worth of gems have been sold from this
locality." The aquamarine remained in the Tiffany gem collection, number 86 (Ed Olson, personal communication, 1989), until it was exhibited as part of a collection of minerals and gems in
1892 and 1893 at the World's Columbian Exposition in Chicago.
A permanent museum was subsequently established in Chicago
by Marshall Field and others, called the Field Columbian Exposition, now known as the Field Museum ofNatural History. The
large aquamarine was donated to the museum on May 1, 1894 as
part of the collection of Harlow N. Higinbotham, one of the
founders of the museum. Two other Stoneham aquamarines are
part of the gem collection of the Field Museum, both ovals
weighing 29.58 ct and 14.47 ct. Presumably, these were cut from
the same crystal as the 13 7 .16 ct gem.
Another large Stoneham aquamarine is a 76.50 ct medium
blue rectangular gem, now in the Harvard gem collection and
originally part of the Kunz estate, sold by Martin Ehrman (Plate
3, Figure 17). This may also be one of the stones cut from the
large crystal of the 1880's. Six aquamarines from Stoneham are
in the collection of the American Museum ofN atural History, the
largest, a greenish-blue rectangular cushion, weighing 44.94 ct.
The file card on the gem states, "Last work ofC. Cottier. .. Found
at Stoneham Maine by G. F. Kunz, 1881." This is the only reference that mentions who the cutter may have been for some or all
of the Stoneham aquamarines. At the United States National
Museum, a 66.30 ct modified rectangle labeled "Maine" is
likely a Stoneham piece.
Rupert Aldrich found material in the Sugar Hill area (Aldrich Prospect) in the l 980's from which Glen Calef faceted
Maine's second largest aquamarine (Jane Perham, personal communication, 1991). It is a medium blue pear-shaped gem, 128 ct
in weight with several small needle-like inclusions and currently
in the museum collection of Perham's of West Paris. The Maine
State Museum has a 14.25 ct triangular cushion from the Sugar
Hill area.
Trenton Quarry, Topsham, Sagadahoc County. Several
quarries in Topsham have produced gem aquamarine. Two gems
reside in museum collections and although the exact quarry is
not known, it is assumed to be the Trenton quarry. The American
Museum of Natural History displays a 35.61 ct green gem.

Sinkankas ( 1959) reported that a beautiful faceted brilliant of
yellow-green color, weighing 23.01 ct, was cut from rough from
one of the quarries in the Topsham area, said to be in the United
States National Museum. At present, it is not listed in the inventory of Maine gems provided by the Museum.
Songo Pond Mine, Albany, Oxford County. Formerly
known as the Kimball Mine, the Songo Pond Mine was reopened
in 1992 under the direction of Jim Mann and Jan Brownstein and
is currently operated by Brownstein. Powder blue aquamarine
crystals were mined from a thin pegmatite dike, in which they
were locked in a matrix of salmon colored feldspar and quartz.
Crystals discovered in this manner are generally highly fractured, preventing the cutting of large clean stones. Hence, the
largest faceted stone from recent operations is a light-medium
blue oval weighing 3.29 ct. It was cut by Bob Spomer of Colorado. Several stones were cut in the 2.5 to 3 carat range by Sean
Sweeney. According to Jim Mann, rough does exist to cut perhaps a six to seven carat stone. The largest aquamarine to be cut
from this locale is a 6.00 ct keystone shaped gem. It is very
lightly included, medium blue in color, and was faceted by Addison Saunders from rough found at the Kimball Mine in the late
l 980's.
Other Aquamarine Localities. Few localities are known
to have provided fine quality aquamarines, but three deserve
mention; an 11.41 ct round from the Keith quarry in Auburn is
part of the Harvard gem collection and a 7 .5 ct rectangle from the
Orchard quarry in Buckfield resides in the Maine State Museum.
During the late 1970's, Rene Dagenais, working for the Plumbago Mining Corporation, mined aquamarine at the Rattlesnake
Mountain quarry in Albany. According to Phil McCrillis (personal communication, 1992), approximately one to two kilograms of cuttable rough was found from which a number of
small gems, up to ten carats, were cut. Colors of all the stones
were a pale blue-green.

Heliodor
Although seldom encountered, there have been a few fine
heliodor gems from several localities. Chadbourne ( 1904) wrote
"The writer has lately had cut, from a small crystal in Stoneham,
the finest yellow beryl gems, two in number, ever obtained in
Maine, one of them weighing 3 6 1I8 ct and the other 34 11 I16 ct.
The latter is still in his possession." The whereabouts of these
stones are unknown. Loren Merrill faceted a number of heliodors in the three to four carat range from the Hibbs quarry in Hebron, Oxford County (Perham, 1987). Heliodor gems in this
size, though small by world standards, are respectable for Maine.
Several larger gems exist in museum collections. The third largest known is a 12.65 ct flawless oval gem cut by the author from
an unspecified locality in Maine and acquired for the Harvard
gem collection in 1988 from Michael MacDonald of Milton,
Massachusetts. Similar in size is a 12.25 ct round brilliant, light
yellow gem with very few inclusions. It is from Mount Mica in
Paris and in the collection of the American Museum of Natural
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History. The Maine State Museum has a 5.59 ct oval from Puzzle
Mountain in Newry. Two stones from Topsham are in the United
States National Museum, a 3.30 ct round brilliant and a slightly
hazy 11.90 ct greenish-yellow round.

Morganite
Morganite has been found in Maine in relatively few areas.
Material has been produced in Oxford County at the Bennett
quarry in Buckfield, the Emmons quarry in Greenwood, and
Mount Mica in Paris. In Androscoggin County, gem morganite
has been found in Auburn, at the Pulsifer quarry and Maine Feldspar quarry, and at the Berry quarry in Poland. Most of Maine's
morganites cut to date are dwarfed in size and quality by those
from Brazil and Madagascar. A problem with morganite is that
stones need to be sizable (over twenty carats in most cases) to
best show their light pink color. Stones in this size range have a
limited use in jewelry.
Mount Apatite, Auburn, Androscoggin County. At the
Pulsifer quarry, Pitt Pulsifer collected small amounts of gem
morganite rough, some of which was sold to George Kunz (Perham, 1987). An 18.49 ct round brilliant morganite, medium pink
in color, was faceted from this rough and is currently in the collection at Harvard University, obtained from the Kunz estate.
During commercial operations at the Maine Feldspar
quarry in 1914, a light pink beryl crystal was found measuring 5 5
cm in length and 30 cm in diameter. Despite its great mineralogical value and the presence of few flaw less areas of gem material,
it was, unfortunately, cut into a series of comparatively valueless
gems of several carats each (Sinkankas,1959). A flawless gem,
very light pink in color and weighing 1.2 ct was cut by Martin
Keith of Auburn, Maine and given to the United States Geological Survey by N.G. Smith of the Maine Feldspar Company. It is
safe to assume that this is the same stone as the 1.2 ct morganite
in the collection of the United States National Museum.
Emmons Quarry, Greenwood, Oxford
The Emmons quarry in Greenwood produced considerable amounts of
gem morganite while being mined for feldspar. One crystal
measured 50 cm long and 37 cm in diameter, the upper portion
being flawless. A lapidary was said to have preformed a potential
100 ct gem but unfortunately, the piece cracked during processing and the lapidary had to be content with several smaller cut
gems (Sinkankas, 1976). Perham (1987) estimated that the Emmons quarry morganite find yielded about 5, 000 ct of gem rough
capable of producing finished stones of several carats. A 9.29 ct
round brilliant morganite representing the Emmons quarry material can be found in the Harvard gem collection.
Mount Mica,
Oxford
According to
Sinkankas ( 1959), in the early mining days at Mount Mica, some
beautiful morganite crystals were obtained along with the gem
tourmaline. One crystal measured 15 cm in diameter and 2.5 cm
thick; another was 15 cm tall, but showed only four of the usual
six prismatic faces. Despite their large size, these crystals contained only small flawless areas suitable for gems.
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Bennett Quarry, Buckfield, Oxford County. Most recently, in 1989, mining operations at the Bennett quarry in Buckfield produced several morganite crystals. The largest,
nicknamed "The Rose," was described by Thompson (1989),
"This transparent morganite is 30 cm in diameter and 23 cm
thick, and thus may rank among the world's largest morganite
crystals. It has lustrous terminations and a deep pinkish-orange
color that is unusual for Maine beryl." Part of this large transparent crystal was flawless and suitable for gems. Holden ( 1990)
states, "The Rose of Maine was beautiful, but we decided that its
gem value exceeded its specimen value. Two weeks after it was
discovered, it was taken off matrix and shortly thereafter was divided for gem inventory. The Rose of Maine yielded three major
pieces of gems tock weighing 8 kg, 6 kg, and 2 kg as well as 8 kg
of smaller pieces." The Harvard Mineralogical Museum purchased the 6 kg piece as it still retained part of the hexagonal
shape of the original crystal. Upon closer examination by the
author, it was estimated that a maximum of 10% ( 600 grams) of
this piece would be useful for faceting gems. Of this 600 grams,
25% would be the projected yield in cut gems (approximately
700 ct); 75% would be under 20 ct while the remaining 25%
would be in the 20 ct to 40 ct range. Color on all but the larger
sizes would be a very light pink.
The largest morganite cut to date from the Bennett quarry is
a light-medium pink 184 ct rectangular barion with several noticeable inclusions. It was expertly cut by Sean Sweeney and is
currently in the gem collection of the Maine State Museum. The
Harvard gem collection has a medium pink, 66.29 ct square
barion with minor inclusions, also fashioned by Sean Sweeney
(Plate 3, Figure 15). Numerous other morganite gems have been
cut, some large, and more continue to be cut at the time of writmg.
An additional comment concerning morganite in general
should be added. The erroneous term "pink emerald" has been
used by some authors for morganite (see National Jeweler,
1992). While both morganite and emerald are, indeed, varieties
of the same species (beryl), the comparison is an inappropriate
gemological practice.
Goshenite
Goshenite is not faceted for any commercial purposes, the
low refractive index of beryl making it a poor diamond substitute. For this reason, cut goshenites are destined for museums or
private collections as representative of the variety or locality. It
has been found in several of Maine's pegmatites including
Mount Mica, where in June of 1949 a large pocket was opened in
which were found a number of colorless beryl crystals of complex habit. Crystals ranged from 12 mm to 200 mm in length and
showed development of faces over most of the exterior. All had
milky cores with colorless and largely flawless outer zones
(Sinkankas, 1959). A 7.07 ct round brilliant goshenite from the
1979 Dagenais pocket at Mount Mica was cut by Phil McCrillis
and obtained by Harvard University from Nina Bushnell in
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1982. The Harvard gem collection has recently acquired an
11.80 ct goshenite from the Emmons quarry in Greenwood, formerly in the collection of Philip Morrill.

QUARTZ
Of all the mineral species on earth, quartz is the most common, occurring in the greatest quantity and variety. Quartz gems
comprise two groups, crystalline and cryptocrystalline, differing
in appearance and mode of growth. Crystalline varieties provide
the transparent raw material utilized in faceting gems, while
cryptocrystalline quartz is translucent at best and thus used primarily for cabochons, carvings and other applications in which
transparency is not essential (Sinkankas, 1959). The crystalline
quartzes include amethyst ranging in color from violet to purple;
citrine ranging in color from pale yellow through yellow-orange
to dark reddish-orange; rose quartz is pale pink to dark pink, usually translucent but occasionally transparent; rock crystal, the
colorless variety, which is the most common and least valued;
and smoky quartz ranging in color from tan to dark brown. All of
these varieties of crystalline quartz occur in Maine. Cryptocrystalline quartz varieties offer a huge diversity of patterns and colors. Of the many varieties, there are only two that have been
documented from Maine.
The first is jasper, a compact mass of minute silica crystals,
pigmented by iron impurities. It is semi-translucent to opaque
and generally in shades of brown, yellow, and red. The other variety is agate, with the color distributed in curved bands or layers,
and a difference in either color or translucency or both between
adjoining layers.
While the jaspers and agates occur in limited quantities,
rock crystal and smoky quartz have been found in large amounts.
Amethyst has mostly been confined to three localities. Citrine is
found infrequently by comparison, but can easily be produced if
desired by lightly heating amethyst, the method by which most
commercial citrine is made available. Rose quartz has been
mined in commercial amounts from time to time. Unique to
some of Maine's rose quartz is its unusually good transparency,
especially in the material from Hebron. All of the quartz varieties found in Maine are dwarfed in quantity and stone size by
many worldwide localities, most notably Brazil, but quality is
comparable. Because of the large volume of quartz gems on the
market, all the varieties are relatively inexpensive, making commercial mining of quartz in Maine, with the possible exception
of amethyst, unprofitable due to the higher costs of mining in the
United States.

Amethyst
Pleasant Mountain, Denmark, Oxford County. Fine gem
amethyst was found by the Warren family in the l 860's and later
by George Howe in 1895 on Pleasant Mountain near Denmark.
Material was recovered from isolated pockets on the west side of
the mountain. Many of the amethysts found by Howe were cut

into gems five to ten carats in weight, a rich royal purple with
flashes of red rivaling the famous Russian material (Perham,
1987). Morrill et al. (1958) reported, "One stone in the Kaiser
Wilhelm Estate appraised for $10,000." At the time of Howe's
discovery, the extensive Brazilian deposits had yet to be exploited for gem use and therefore prices were high. George Kunz
purchased many Denmark amethysts for Tiffany and Company
of New York. One of Howe's largest and finest amethysts was
cut by Knox Bickford of Norway. It was a diamond-shaped gem
weighing approximately 50 ct, rich purple in color, but cut
poorly and consequent! y not very bright. Howe had the amethyst
incorporated into a brooch, the gold for which was panned in the
east branch of the Swift River in Byron. Accenting the amethyst
are twelve freshwater pearls collected from mussels taken from
the Cold River, Crooked River, and Nezinscot River in Oxford
County (Perham, 1987). An inspection of the color plate of the
finished piece, illustrated in Perham ( 198 7), shows the pearls are
matched in color and perfectly spherical in shape. If these indeed
came from the freshwater mussels of Oxford County, they may
be more important and valuable than the amethyst itself. The
pearls will be discussed in further detail in the freshwater pearl
section of this chapter.
Deer Hill, Stow, Oxford County. Kunz ( 1892) reports,
"Amethyst is found on Deer Hill, at Stow, Maine, where there is a
vein of amethystine quartz which has been traced fully one quarter of a mile and has furnished thousands of crystals during the
last twenty years. A few have been of some gem value. Among
some found in 1885 was a remarkable mass that yielded a gem
weighing 25 ct of the deep purple color of the Siberian amethyst." During operations at Deer Hill in 1956, rough was found
furnishing a 22. 90 ct round brilliant gem and a 13 .10 ct oval amethyst both in the collection of the United States National Museum. An oval brilliant amethyst weighing 40.66 ct and cut from
material found the same year is in the American Museum of
Natural History along with two others, a 15.50 ct round brilliant
and a 13 .00 ct rectangular gem. Prospecting in the l 970's at Deer
Hill produced material from which an extremely fine, large amethyst was faceted by Sean Sweeney. It is a triangular gem weighing 73.15 ct, medium-deep purple with flashes of red (Plate 3,
Figure 12). It was acquired from Jim Mann for Harvard's gem
collection where it is displayed with four other Deer Hill amethysts weighing 34.84 ct, 29.60 ct, 18.55 ct and 8.23 ct. A fifth
weighing 24.15 ct was sold from the Harvard gem collection at
auction in September of 1990 realizing a price of $600. Other
significant Deer Hill amethysts include a 41.4 7 ct round currently at the Boston Museum of Science and a 39.6 ct square
barion, cut from material mined in the l 970's, in the collection of
the Maine State Museum in Augusta. The largest faceted amethyst to date from the Deer Hill area was cut by Phil McCrillis in
1996. It is a lightly included, medium-dark purple pear shape
weighing 161.75 ct, a New England record for amethyst. It is
currently in a private collection.
Intergalactic Pit, Stow, Oxford County. A new source of
amethyst was discovered by Dennis Creaser of South Paris, Gary
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Howard of Brunswick, and Jay Windover of Dixfield. The find
was located in an earlier prospect pit about a hundred feet from
the White Mountain National Forest boundary and just uphill
from the Eastman quarry. Work began in the spring of 1992. In
July of 1993, a large pocket was discovered and nicknamed the
"Fourth of July Pocket." This pocket contained approximately
2500 pounds of amethyst including both specimen and gem material. Color ranged from very light violet to medium-dark purple. Several fine, large gems have been faceted to date, the
largest an 89.63 ct cushion-shaped stone, medium purple in
color, cut by Dennis Creaser in 1994. Another large, fine amethyst cut by Creaser was a medium-dark purple, 62.17 ct pear
shape purchased by Pollack Incorporated of Scarborough,
Maine.
Saltman Prospect, Sweden, Oxford County. Amethyst in
Sweden, Maine was accidentally discovered in 1987 on private
land while the site was being worked for gravel. Plumbago Mining Corporation mined the prospect in late 1988, 1989, and 1990
producing mostly matrix specimens with some free floating
crystals. Many of these were of gem quality rivaling the best of
the Deer Hill amethysts for color but not for size. Nearly all the
gemmy material removed has been sold as cut stones by Plumbago, at about $20 per carat wholesale (Berk, 1989). Phil
McCrillis cut all of the larger stones, the largest being a flawless
12 ct gem. A parcel of gem rough was sent to Bangkok for cutting small stones, but unfortunately was lost in transit on the way
back to Maine.
Rose Quartz
Scribner Quarry, Albany, Oxford
Rose quartz
from the Scribner quarry has been cut into spheres, as well as faceted and cabochon gems. Some of the pieces display asterism
when cut as cabochons or spheres, due to numerous fine rutile inclusions. One such sphere measures 3 7 mm in diameter and is in
the American Museum of Natural History (Sinkankas, 1959).
Another fine piece is an asteriated cab weighing 100 ct, cut from
material mined in 1935 by Stanley Perham and Raymond Dean,
of West Paris. It is included in the museum display at Perham's of
West Paris, the mineral shop established by Stanley Perham in
1919 (Perham, 1987).
Bumpus Quarry, Albany, Oxford County. In 1949, this
quarry produced about 50 tons of rose quartz, much of it of good
color including a single piece weighing 900 kg. Two fine examples of rose quartz gems from the Bumpus quarry are displayed
in the Maine State Museum, a rectangular barion weighing 44.81
ct, cut by Sean Sweeney, and a 37.32 carat round brilliant. The
Field Museum, American Museum ofNatural History, and Harvard Mineralogical Museum each have rose quartz gems from
Albany with no quarry designation, but most likely from the
Bumpus quarry due to the large volume of material mined. The
most significant are those in Chicago at the Field Museum, a 56
mm sphere (non-asteriated) weighing 1094.5 ct and two large
faceted gems, a 181.00 ct round and a 129.06 ct emerald cut.
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Whispering Pines Quarry, Paris, Oxford County. The
Whispering Pines quarry in Paris has also yielded tons of rose
quartz, much of it gemmy, but overall lighter in color than material from the Bumpus quarry. One of Maine's most interesting
rose quartz gems is from this locality, a carving of a man holding
a bird which is approximately 13.5 cm tall, 8.5 cm wide and 3.0
cm thick. Perham (1987) indicates this piece was carved from
rough found at the Hibbs quarry in Hebron, but according to Alice Berlow, former curator of collections at the Museum of Science in Boston, records show the rough material was collected in
1927 at Paris, Maine by Dr. George Merrill, famous gemologist,
Smithsonian curator, and Auburn Maine native. The author is
assuming that this would be the Whispering Pines quarry. The
rough was sent to China, carved for Merrill and later obtained by
Wing & Company of New York City who subsequently sold it to
Edward Wigglesworth, honorary custodian of minerals at the
Boston Society of Natural History (now the Boston Museum of
Science), for $50. The carving was given as a gift to the museum
by Wigglesworth on March 6, 1930, where it remains today.
Carlton Holt, a collector from New Hampshire, had numerous
successes at the Whispering Pines quarry. From material he collected in the early l 970's, Holt had two rose quartz gems cut by
Bud Brehm of Warren, Ohio (Carlton Holt, personal communication, 199J). The first was a 32 ct square faceted gem which
Holt generously loaned to Perham's for their museum display.
The second was a 40mm by 30 mm oval asteriated rose quartz
cabochon remaining in his private collection for a time and then
given as a gift.
Hibbs Quarry, Hebron, Oxford County. Some of the best
quality rose quartz was found at the Hibbs quarry in Hebron.
Many of the pieces were completely transparent, a quality rarely
seen in rose quartz. In the late l 920's an estimated 30 tons of gem
rough was found (Perham, 1987). It is safe to assume that two
transparent gems weighing 12.78 ct and 9.40 ct labeled "Hebron" in the Harvard gem collection are from the Hibbs quarry
(Plate 3, Figure 16). Although not as transparent, Harvard University added five faceted Hibbs quarry rose quartzes to its collection ranging in weight from 7.49 ct to 25.48 ct when it
obtained the Philip Morrill gem collection in early 1990. The
smaller 7.49 ct rectangular gem was sold from the collection at
auction in September of 1990 for $85.00. Unfortunately, no further mining has been done at the Hibbs quarry since the property
on which the quarry is located was sold to a private party and is
now a house lot.
Other Rose Quartz Localities. The Morrill collection acquired by Harvard also contained six faceted gems from the Bennett quarry in Buckfield ranging in weight from 3.85 ct to 5.55 ct
and four faceted gems from the Bowker quarry in Paris ranging
in weight from 3.26 ct to 4.06 ct. The September 1990 auction
brought $80 for the 5 .43 ct marquis (Bennett quarry) and $45 for
the 3.26 ct round (Bowker quarry). The rose quartz from the
Bennett quarry seems an odd locality since the author could find
no reference for rose quartz ever being found there. Morrill et al.
(1958) indicates the Bowker quarry, approximately 30 meters
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south of the southern edge of Mount Mica, produced rose quartz,
some displaying asterism showing six, twelve, and eighteen
rayed stars.

Citrine
Reportedly, a one kilogram gem smoky citrine from a 1924
find at the Bennett quarry was sold to Harvard University's Mineralogical Department. Two enormous gems were faceted from
this mass with a remaining piece of rough weighing about five
hundred carats (Perham, 1987). Unfortunately, this piece has apparently "fallen through the cracks" since there is no documentation at Harvard University that it was received.
Citrine gems from any Maine locality are relatively rare although several large faceted citrines have found their way into
museum collections. The Maine State Museum has a 27.5 ct rectangular barion from the Emmons quarry in Greenwood. A
39.80 ct rectangular emerald cut from Hatch Ledge in Auburn is
at Harvard. A round 57 .12 ct citrine is part of the collection of
Boston's Museum of Science labeled "Buckfield" (Bennett
quarry?, Plate 3, Figure 14). The United States National Museum has a 55 ct round brilliant labeled "Maine." Other citrine
gems exist in private collections; two owned by Carlton Holt, are
from the Whispering Pines quarry in Paris, an 82 ct oval and a 34
ct square.

Smoky Quartz
Mount Apatite, Auburn, Androscoggin County. Some of
the finest gem smoky quartz found in Maine is from Auburn, in
particular the Greenlaw quarry and the Maine Feldspar quarry.
In the early 1900's a crystal of smoky quartz measuring approximately 50 cm long and 25 cm thick was removed from the ledge.
It is currently in the museum collection of Perham's of West
Paris. Large transparent areas of the crystal could facet huge
gems, although because of the perfection and size of the crystal,
it will likely never be cut. There is abundant gem quality smoky
quartz both as shattered and poorly formed crystals from the locality that could be faceted into large cut stones.
Lord Hill Quarry, Stoneham, Oxford County. Large
smoky quartz crystals are well known from the Lord Hill quarry
in Stoneham. In fact, the locality has provided the majority of
faceted Maine smoky quartz found in museum collections. The
largest is a dark brown 101 ct oval at Boston's Museum of Science. The American Museum of Natural History has two round
brilliant gems, 89.25 ct and 56.00 ct in weight. A 63.00 ct square
at the United States National Museum is labeled "Maine," and is
presumably from the Lord Hill quarry. A 30.03 ct rectangular
emerald cut and an 11. 77 ct round brilliant at the Maine State
Museum complete the list of Stoneham smoky quartz gems in
public collections.
Consolidated Quarry, Topsham, Sagadahoc County. A
large crystal section from the Consolidated quarry in Topsham,
part of the mineral collection of Yale University, was obtained by

Phil Scalisi of Braintree, Massachusetts in a trade. Other than locality, the museum had no additional information on the piece.
The rough was acquired by the author from Scalisi in 1989 as
payment for services rendered. Weighing 2179 carats, it was a
rich coffee brown color and flawless with the exception of one
large veil. In December of 1991, the author cut an eye clean
462.40 ctbarion cushion measuring 49.3 mm in length, 41.0 mm
in width and 38.7 mm in depth (Plate 3, Figure 13). Within days
of the gem's completion, it was brokered by J.K. Vose Fine Jewelers of Lincoln, Maine to a private collector in Maine. The stone
is Maine's largest faceted gem.
Other Smoky Quartz Localities. Morrill et al. (1958) list
the George Howe amethyst deposit or Warren quarry in Denmark as a source of smoky quartz from which faceted gems retailed at $12 per carat. The gem collection at Harvard contains
three examples weighing 64.70 ct, 37.04 ct, and 9.83 ct.
A 17.60 ct oval represents Mount Mica in Paris at the
United States National Museum.

Rock Crystal
Rock crystal, the colorless variety of crystalline quartz, is
the most common and least valued. Faceted gems are worth little
more than the cost of cutting, but stones have been cut for museums and private collections as representative of a particular locality. The only faceted rock crystal from Maine in a museum
collection is in the Maine State Museum, a 12.14 ct round brilliant from the Kendall pit in Stoneham. Carlton Holt retains in
his private collection an elongated rectangle from the Whispering Pines quarry weighing approximately 20 ct.

Cryptocrystalline Quartz
Jasper has been found in Maine at Deer Isle. Two oval
cabochons at the United States National Museum represent the
variety, both mottled red, brown and white in color and weighing
61.39 ct and 39.02 ct.
Only one Maine agate exists in a museum collection, an
oval cabochon at the United States National Museum weighing
42.07 ct and displaying curved bands of gray and white. It is
from the Perry agate locality (Loring Cove locality) in Perry,
Washington County.
Carnelian is reported to have been found at Rangeley.
Thompson et al. ( 1988) indicate that the varieties bloodstone and
chalcedony were also observed at Perry although the author
knows of no fashioned examples.

FLUORAPATITE
Fluorapatite is widespread in the pegmatites of Maine, but
only two localities are of any consequence for gem material: the
Puls ifer quarry in Auburn and the Harvard quarry in Greenwood.
The Pulsifer quarry has been the more productive of the two and
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is the locality that made Maine world famous for its purple fluorapatite.
While quarrying operations. first began at the Hatch farm,
Auburn in 1883 by Nathan Perry, the Pulsifer quarry was first
opened in 1900 and sporadically operated by Pitt Pulsifer until
about 1915. One of Pulsifer's finds was a 38mm x 44mm x 38
mm single crystal of purple fluorapatite which eventually became part of the Roehling collection, now in the United States
National Museum. The color of this crystal is a fine deep purple,
generally clear except for a few cloudy spots and weighing
slightly more than 100 grams.
Kunz ( 1884b) was favorably impressed with Perry's material and commented "The apatite is finer in color and form than
any as yet observed at any American locality. It occurs light
pink, purple, light blue, blue-green and green, and the luster and
transparency are so perfect as to resemble at times the tourmaline
found with it." In the summer of 1901, Pitt Pulsifer mined over
2,000 loose fluorapatite crystals in one pocket alone as well as a
dozen or so superb matrix specimens (Perham, 1987). The
quarry has been worked sporadically since the early 1900's. In
1964 and 1965, Irving "Dudy" Groves of Poland, Maine (now
the current owner) leased the Pulsifer quarry. Many fine specimens of both tourmaline and purple fluorapatite were found; the
finest fluorapatite was a single crystal, transparent dark purple in
color and measuring about 25 mm long by 19 mm wide. Terry
Szenics was the next to lease the quarry during 1966 and 1967
and was assisted in mining by Frank Perham. The finest specimen he obtained was tabular, 25 mm in diameter and 12 mm high
of fine purple color with slight yellow zoning in the central core
(Szenics, 1967). During the campaign, a total of 136 single crystals and twelve matrix specimens were found. Some of the crystals were suitable for faceted gems, but most of the well formed
crystals were sold as mineral specimens and only fragments
were used for cutting (Sinkankas, 197 6).
Surprisingly few faceted purple fluorapatites exist in any
major mineral collection. Many of the faceted gems that do exist
tend to be pale lavender in color. The largest is a square emerald
cut weighing 7.36 ct, light purple in color and part of the gem collection ofBoston's Museum of Science. Although the stone is labeled "Maine," it can confidently be assumed that it is from the
Pulsifer quarry. Perhaps the finest fluorapatite gem is in the collection of the Gemological Institute of America, a medium dark
purple round brilliant weighing 2.58 ct.
Another fine gem is a 2.55 ct, medium purple, round mixed
cut, faceted by the author and purchased by the Harvard Museum
from Jim Cahoon in 1987 (Plate 4, Figure 23). There are three
other fluorapatites in the Harvard gem collection from the Pulsifer quarry, weighing 3.98 ct, 2.11 ct, and 1.17 ct; all of them are
light purple in color. The American Museum of Natural History
has three Pulsifer fluorapatites, the best of which is a deep purple, oval gem weighing 2.30 ct; the others are a 1.87 ct kite shape
and a 0.76 ct rectangular emerald cut.
Very fine purple fluorapatite crystals have also come from
the Harvard quarry in Greenwood. Transparent crystals up to 19
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mm across were removed from pockets in the pegmatite
(Sinkankas, 1959). The American Museum of Natural History
has a light purple, round brilliant gem weighing 3.45 ct. The file
card on this gem at the museum credits "Espositer" as the cutter.
In the gem collection of the Los Angeles County Museum
of Natural History are three fluorapatites, each of a different
color and labeled "Maine," obtained by the museum in 1968 as
part of the Groesbeck collection (Tony Kampf, personal communication, 1989). The purple fluorapatite weighs 1.53 ct and is
most likely from the Pulsifer quarry. A small green fluorapatite
weighs 0.34 ct. Green crystals have been reported from the Pulsifer quarry as well as the Johnson quarry and Bumpus quarry in
Albany, the Bennett quarry and Orchard quarry in Buckfield, the
Nevel quarry in Newry, and the Lord Hill quarry in Stoneham.
The third is a 3.46 ct yellow fluorapatite. While the yellow material is well known from Mexico as well as Spain, Canada, and
Brazil, it is almost unheard of in Maine, although the central core
of Szenics largest fluorapatite collected in 1966 showed a yellow
color. According to Carl Francis (personal communication,
1990), Jim Mann of Bethel also had a bit of yellow fluorapatite
from Mount Rubellite but not of gem quality.

BERYLLONITE
Beryllonite was first found in Maine in 1886 by Sumner
Andrews ofLawrence, Massachusetts (Gosse, 1962). The original source of discovery has been much debated, but will not be
discussed here. Rather, the author will refer to the source as the
Beryllonite Locality, Sugarloaf Mountain, Stoneham. For many
years, this was the world's only source, but beryllonite since has
been found in several localities, including elsewhere in Maine,
New Hampshire, Brazil, Canada, Finland, and most recently Afghanistan.
Beryllonite is considered an extremely rare gem species.
Because of its low refractive index and dispersion, softness ( 5 .56) and complete lack of color, cut stones are esteemed wholly for
their rarity. Transparent crystals that are sufficiently free of imperfections to allow faceted stones to be cut from them are highly
prized by gem collectors, commanding fairly high prices when
available. Many cut stones have minor inclusions; flawless
gems greater than three carats would be considered exceptional.
Inclusions for all commercial gems have been extensively
documented. However, comparatively few of the rare gem species have had their inclusions studied. Pete Dunn from the Department of Mineral Sciences at the Smithsonian looked at the
inclusions in beryllonite from Stoneham using four cut stones
from the collection of the United States National Museum. Dunn
( 197 5b) found that the most obvious and abundant inclusions are
very fine parallel tubes oriented parallel to {010}. Healed fractures, resembling a trellis, and very thin curving acicular crystals
are less frequently observed. The most interesting inclusions are
two-phase in form, consisting of a liquid and one or two gas bubbles. In the course of photographing these inclusions, the warming of the stone caused expansion of an inclusion producing a
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minute fissure cleavage to the surface of the stone through which
the escaping liquid formed a residue on the stone. Analysis of
this residue indicated it was sodium chloride and sodium bicarbonate, suggesting that the original inclusion was composed of
these salts in solution probably along with carbon dioxide gas.
Several fine examples of faceted beryllonite exist in museum and private collections. Art Grant of Hannibal, New York
faceted two remarkable beryllonites that are now part of Harvard's gem collection. The first and also the largest known example is a 24.96 ct rectangular cushion with very few inclusions.
It was obtained by the museum in 1987 from Ron Bentley. The
second, and in the author's opinion the finest, is a flawless 6.22 ct
rectangular barion which was originally in the collection of Don
Doell of Montreal and entered the museum's collection in a 1985
trade (Plate 4, Figure 21 ). A small 0.81 ct gem was sold at auction
from the collection in 1990 for $60.00. Seven beryllonite gems
are in the collection of the United States National Museum, the
largest a 5.00 ct cushion, the others ranging in weight from 0.95
ct to 3 .90 ct. The American Museum ofNatural History has three
cushion-shaped gems, 2.00 ct, 1.48 ct, and 1.00 ct in weight. The
gem collection of the Los Angeles County Museum of Natural
History has two beryllonites, 2.77 ct and 0.70 ct in weight, from
the Groesbeck collection obtained in 1968. The Field Museum in
Chicago has a 3.93 ct round beryllonite obtained from Ms. Alice
Chalmers. The locality is listed as "Paris, Maine," which is obviously erroneous. The Canadian Museum ofNature in Ottawa has
three faceted gems from Stoneham; 6.59 ct, 8.78 ct, and 2.31 ct,
the latter two originally part of the William Pinch collection.
Arem ( 1987) indicates there are three large faceted beryllonites,
8.77 ct, 7.82 ct, and 4.32 ct currently in private collections. The
8.77 ct stone is obviously the same gem as the 8.78 ct, now in the
museum collection in Ottawa.

LEPIDOLITE
Lepidolite, a member of the mica group, commonly occurs
in lithium-bearing pegmatites, forming fine-grained compact
masses of a lilac or lavender color, suitable for cabochons or
carving into objects of ornament. Because of its porous nature, it
is difficult to impart a good polish and most attempts stop at a
high glossy finish (Sinkankas, 1959). Commercial quantities
have been mined in Brazil, California, and Maine.
Exceptionally fine-grained material has come from the
Black Mountain mica quarry in Rumford, Oxford County. One
huge mass exposed during quarrying operations measured 3.5
meters by 5.5 meters (Sinkankas, 1959). The American Museum of Natural History has two oval cabochons from Black
Mountain in its collection measuring 40 mm x 30 mm, one
weighing 98 ct, the other slightly less being a lower domed cabochon.
Mount Mica has also produced large quantities from time
to time. Most recently in 1990, the Plumbago Mining Corporation uncovered an estimated five to ten tons of fine-grained lepidolite. Early in the 1920's, Loren Merrill submitted a small

mass of lepidolite to the Quincy Granite Company in West
Quincy, Massachusetts. The piece was fashioned into a 20 cm
sphere, now part of the collection of the Springfield Museum of
Science in Springfield, Massachusetts. Merrill, pleased with the
first effort, submitted a larger piece to the Quincy firm from
which F. Wesley Fuller carved a vase, later purchased by Stanley
Perham and remaining as part of the museum collection of Perham's of West Paris (Perham, 1987).
The Bowker quarry, adjacent to Mount Mica, produced
material from which a 15.53 ct lepidolite/quartz cabochon was
cut. Formerly in the Philip Morrill collection, it now resides at
Harvard University. The United States National Museum has
three cabochons, one listed as coming from Greenwood. Another cabochon labeled "Maine" weighs 59.25 ct and contains
petalite along with the lepidolite, an association suggesting the
Tamminen quarry in Greenwood as the locality.

MINOR GEM SPECIES
Thus far, the abundant or well known Maine gems have
been discussed. This section will focus on Maine's minor gem
species, those from which perhaps a handful of stones, at best,
have been fashioned.

A/bite
Albite is the sodium end-member in the plagioclase feldspar solid solution series. Faceted gems are colorless, rare, and
almost always small. From the Dunton quarry, Newry, bladelike albite crystals were found with areas transparent enough to
furnish small faceted gems. From one such crystal fragment
found by Vandall King, Art Grant faceted a 1. 77 ct rectangular
brilliant gem during the summer of 1991, the only known faceted
albite from Maine, although undoubtedly, there exists rough
from which other gems could be cut. It was acquired for the Harvard gem collection immediately following its exhibition at the
Springfield Gem and Mineral Show in Springfield, Massachusetts in August of 1991.

Alman dine
The species almandine, iron aluminum silicate, is a member of the garnet group usually found in mica schists and in granite pegmatites. Due to their mode of formation, most almandines
are strongly fractured, and transparent areas yield mostly small
stones. Almandines, commonly used in jewelry, are popular and
inexpensive from worldwide sources. However, gem almandines from Maine are few in number.
Rough which produced Maine's largest almandine was
found in a railroad cut in Riley, by Donald Corson of West Farmington in January of 1965. Corson had Stanley Perham arrange
for the cutting in 1967, yielding a 12 .46 ct rectangular emerald
cut gem, very dark red in color and relatively clean with the exception of one large crack (Donald Corson, personal communi-
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cation, 1991). Another large almandine is a 2.4 ct rectangular
emerald cut from the Wheeler quarry in Gilead, part of the collection of the Maine State Museum. A 1.81 ct round from
Hedgehog Hill in Peru is in the Harvard collection, having been
obtained as part of the Morrill gem collection. Boston's Museum
of Science has the largest single collection consisting of nine
gems, ranging in weight from 0.42 ct to 1.05 ct. Six of them are
from the quarries in Auburn and the remaining three are labeled
"Hebron," most likely from the Hibbs quarry (Plate 4, Figure
18).
Gem almandine was discovered in August of 1993 at the
Booker West quarry in Bowdoinham by John Raymond of Owl's
Head and Bill Cote. In all, approximately 7,000 carats ofbloodred almandine gem rough were recovered as of July 1995. Several large almandines have been cut by John Raymond, the largest a 4.5 ct emerald cut. Other sizable stones cut by Raymond
and Cote include a 3 .5 ct round brilliant and a 3 .4 ct emerald cut.
In addition, over 400 round brilliants have been faceted in 4.0
mm, 4.5 mm, and 5.0 mm sizes.

Andalusite
In nature, gem andalusite appears in two radically different
forms: the first, transparent crystals normally reddish-brown
and green (strongly pleochroic) suitable for faceting, and the
second, dull earthy crystals known as chiastolite, showing an interesting black cross-like pattern against a gray background
when seen in cross section. The latter is relatively abundant. The
transparent form, in pieces large enough to afford faceted gems tones, had never been reported from North America
(Sinkankas, 1959).
Terminated andalusite crystals are found frozen in quartz
lenses in the schist at Smalls Point, Phippsburg. Gem rough was
found at this locality by Cliff Trebilcock from which he fashioned a square gem approximately 1.50 ct in weight. John Raymond of Owl's Head found several facetable andalusite crystals
in downtown Standish in a field near the post office. From this
material, he faceted a small 4.0 mm round brilliant andalusite
weighing approximately 0.25 ct.

Cassiterite
Cassiterite is more important as an ore of tin than as a gem.
In its rare transparent form, however, it has sufficient brilliancy
and dispersion to be a very attractive stone. The color is usually a
dark brown with yellow and colorless material encountered occasionally. Gem material is best known from Bolivia, although,
Spain, Namibia, and China have also provided rough.
At the Dunton quarry in Newry, nearly colorless, transparent cassiterite bipyramids (to 10 mm) are known, although it is
doubtful that any have ever been faceted. In fact, the only faceted Maine cassiterite known to exist is from Auburn and in the
collection of the American Museum of Natural History, a dark
brown cushion weighing 8 ct and essentially opaque.
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Chrysoberyl
Chrysoberyl is one of the hardest and toughest of all gemstones, with colors ranging from brown to yellow and yellowgreen. Alexandrite is the variety of chrysoberyl exhibiting a distinct red/green color change and is scarce as well as costly. The
USSR, Brazil, and Sri Lanka have all been producers in the past.
Chrysoberyl is found in minor amounts in Maine. Almost
all crystals found are of mineralogical interest only. Regarding
the Peru mica quarry (Hedgehog Hill quarry) on the steep south
slope of Hedgehog Hill in Peru Township, Marble ( 1927) reports, "The writer knows of at least one crystal of chrysoberyl
found here. It was rather shattered, but originally must have
1
been about / 2 inch thick and 2 inches in diameter. From this
crystal a perfect stone, of about l ct, was cut that was very brilliant, the color being greenish straw-yellow. Though careful
search has been made time and time again, the results were always disappointing, as no more crystals were to be found."
Ragged Jack Mountain in Hartford is famous for its chrysoberyl
specimens, but most crystals are thin and only small clean stones
could feasibly be cut. Harvard University has in its collection
two small round brilliant chrysoberyls from this locality with a
total weight of 0.47 ct, formerly in the Philip Morrill collection,
purchased by Harvard University in 1990.
The author has seen a 5 ct (approximately) chrysoberyl, in a
private collection, reportedly from the Wheeler quarry in Gilead.
It is difficult ifnot impossible to authenticate the gem as a Maine
piece.
Freshwater Pearl

Because they do not require any kind of fashioning to reveal their beauty, pearls have been cherished from the earliest
times of mankind. Pearls have been found in a variety of molluscs. In contrast to the Pinctada species which are the chief suppliers of salt water pearls, the major source of freshwater pearls
is the mussel or clam of the genus Unio. An industry has been
built around cultured pearls, those pearls formed by man-made
implantation ofa nucleus into a mollusc. Natural pearls, salt water or freshwater, are much rarer and more valuable by comparison. Body and overtone color, shape, luster, degree of
translucency, texture and size are all characteristics that affect
the value of pearls. It is easy to see that with all these parameters,
value becomes even greater when pearls must be matched as for
a necklace.
Freshwater pearls have been found in a number of Maine's
rivers; the Cold River, Crooked River, and Nezinscot River to
name a few. Pearls from these rivers were used in the construction of the Howe Amethyst Brooch (Perham, 1987). Unfortunately, the author was unable to handle the brooch personally;
the following observation is based on the color photographic
plate in Maine's Treasure Chest by Jane Perham. The brooch
contains twelve spherical freshwater pearls ranging in size ( estimated in relation to the 50 ct amethyst) from 5 - 6 mm in diame-
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ter, cream in color with good luster. Their surface texture overall
appears good with only a few of the pearls showing small bumps
and blemishes. Overtone color and degree of translucency are
difficult to judge from the photograph. Values are estimated to
be $200 to $400 per pearl wholesale, although final judgment
should be reserved until a complete examination, including xradiography is done. This should be considered an important assemblage of Maine's freshwater pearls, as a large number of
pearls were undoubtedly collected in order to be able to match
the twelve used in the brooch.
Boston's Museum of Science has as part of its collection a
freshwater pearl from Oxford County purchased from Robert
Bickford in 1924. It is pear-shaped, measuring approximately 9
mm long by 7 mm wide and weighing 13.2 grains (one metric
carat equals four pearl grains), cream in color with good luster
and surface texture (Plate 4, Figure 24).

Gahnite
The zinc-spinel, gahnite, was found in Auburn in 1992 at
the Groves quarry by veteran miner Irving "Dudy" Groves and
his partner Dick Dionne of Erroll, New Hampshire. The gahnite
crystals recovered were mostly frozen in an albite matrix. Art
Grant faceted a world record gahnite in 1993 from rough obtained through Van King. It is a dark green emerald cut, weighing 2.43 ct and was acquired by the Harvard Mineralogical
Museum in August of 1993.

Kyanite
K yanite is a mineral of metamorphic origin occurring in
schists with colors ranging from blue through blue-green to
green. Variable hardness in different directions of the same crystal makes it a difficult gem to cut. Faceted examples rarely exceed twenty carats. The bulk of available kyanite gems come
from Brazil with modest amounts from Madagascar and Kenya.
There have been no faceted kyanites from Maine to date, but
three cabochons from Dundee Falls, Windham have been fashioned and are part of the gem collection of Boston's Museum of
Science (Plate 4, Figure 26).

Microcline
Amazonite is the green variety of microcline, the triclinic
potassium feldspar. It is usually cut as cabochons and is semitranslucent to opaque, ranging in color from light green to light
blue-green. Its use as a gemstone is due to its attractive color and
resemblance to jadeite. The appearance of amazonite is distinctive with grid-like, mottled green-and-white patterns and a faint
sheen, the result of its unique twinned structure with sets of twins
nearly at right angles to one another.
Sterrett ( 1914) reports that specimens of amazonite were
received by the United States Geological Survey from Reynolds
of Boston, Massachusetts. They had been found during 1913

along the coast of Maine, but the exact locality was not made
public at the time. The discovery was made late in the fall so that
little prospecting was possible and only about a pound of crystals
were recovered. In late 1990, rough pieces of amazonite at Harvard University, from the [Seawall occurrence], Bar Harbor
area, were cut by Frank Chimi of Quincy, Massachusetts for the
museum, the finest a 9 .25 ct triangular cab, blue-green in color.

Montebrasite
Amblygonite is a lithium aluminum fluorophosphate with
varying amounts of sodium replacing part of the lithium and hydroxyl replacing fluorine. As the hydroxyl replacement becomes greater, the properties change somewhat and the resulting
compound is known as montebrasite. Montebrasite is optically
positive and amblygonite is optically negative, the change in optic sign occurring at approximately 60% hydroxyl (Arem, 1987).
Gems are colorless to light yellow in color, Brazilian material
yielding gems mostly in the one to fifteen carat range.
Montebrasites from Maine were thought to be amblygonites, but recent analyses show all reported occurrences are montebrasite with the exception of some of the material from the
Mount Rubellite quarries in Hebron. It was first discovered in
transparent form at the Nevel quarry in Newry, in 1940, when
some remarkable crystals were found. The crystals were largely
transparent but far from flawless. The majority were preserved
as found with only small fragments cut into gems (Sinkankas,
1959). One of these gems is now in the American Museum of
Natural History, a colorless emerald cut weighing 2.50 ct. A broken crystal was purchased at a gem show in Rhode Island in 1988
by Art Grant from which he faceted a 2.06 ct shield shaped gem,
obtained by Harvard University in 1989 (Plate 4, Figure 20). Although the exact locality is unknown, it is likely from Newry.

Muscovite
Fuchsite is the emerald green, chromium-containing variety of muscovite mica. It is found in Maine on Wolfs Neck in
Freeport. The United States National Museum has two examples
of fuchsite; the first a partially polished free-form cabochon, the
other a carving in the shape of the state of Maine, which was
originally identified as the mineral garnierite, a hydrated silicate
of magnesium and nickel.

Petalite
The only locality in North America from which suitable
cutting material came is the Tamminen quarry on Noyes Mountain in Greenwood. It was first thought to be spodumene, and it is
said that eight tons were removed before its true identity was established (Sinkankas, 1959). Several faceted gems have been
cut from the occasional transparent areas within the translucent
masses. Two petalites were cut by Art Grant from the Tamminen
quarry, the first a 1.65 ct square barion cut and now in the collec-
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tion of the Harvard Mineralogical Museum. The other is a 1.85
ct octagon, a North American record for petalite. It was being offered for sale in October of 1996 from the inventory of Coast to
Coast Rare Stones of Nashua, New Hampshire. This occurrence
is credited with being the only American locality to produce faceted petalite (Gosse, l 964b ).

Phenakite
Phenakite is colorless, hard (7 .5-8) and suitable for use in
jewelry, however due to a limited supply, it is rarely seen except
in gem collections representing the species. Brazil and the
USSR are considered the two largest producers; faceted gems
are normally in the one to five carat range.
In Maine, it is found most notably at the Lord Hill quarry in
Stoneham in pockets in the pegmatite associated with quartz,
feldspar, and topaz. The Los Angeles County Museum of Natural History has the only faceted Maine phenakite in a public collection, assumed to be from the Lord Hill locality. It weighs 0.31
ct and was obtained by the museum in 1968 as part of the Groesbeck collection.

Pollucite
Pollucite is a rare mineral and consequently is only occasionally cut. It has low dispersion, therefore showing little fire in
faceted gems, but because of its rarity, pollucite is a welcome addition to any systematic gem collection.
It occurs in relatively few of Maine's pegmatites, most of
the gem quality found at Dudley's Ledge in Buckfield, not forming as crystals but rather as white translucent masses and cleavages. Transparent material is sometimes found in these masses
varying in color from colorless to faintly pink or yellow, but seldom without a slight milkiness from submicroscopic inclusions
or structural irregularities. Visible inclusions in transparent material are of two types: the first and most prominent are pure
white "snowflakes" with bulges in the centers; the second are exceedingly fine silvery needles arranged at random and not at all
plentiful (Sinkankas, 1959). Maine's largest cut pollucite is an
8.50 ct modified rectangle in the United States National Museum
with no locality given other than "Maine," but is presumably
from Dudley's Ledge. Two other sizable pollucites are known
from this locality: the first a 4.82 ct rectangular emerald cut at
the American Museum of Natural History, the other a 3.85 ct
pinkish step cut gem showing both needle-like and snowflake inclusions in the collection of John Sinkankas.
Small transparent fragments from other pegmatites have
also been fashioned, including two gems from the Dunton quarry
in Newry: a 1.50 ct round brilliant at the American Museum of
Natural History and a 1.60 ct oval mixed cut, showing only the
needle-like inclusions, in the Sinkankas collection. Work at the
Emmons quarry in Greenwood by Ray Sprague of Andover,
Massachusetts in the mid 1990's provided pollucite rough from
which numerous stones were faceted up to 3 carats. The largest
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was cut by Art Grant, a 3.01 ct emerald cut. Morrill et al. ( 1958)
reported a cut pollucite as coming from material found at the Bagley Ledge quarry in Brunswick, although pollucite is not otherwise documented from this locality. This is undoubtedly the
same stone as the one in the collection of Boston's Museum of
Science, a 1.32 ct round brilliant labeled as coming from "Brunswick" (Plate 4, Figure 19). The Los Angeles County Museum of
Natural History also has two cutpollucites, 2.00 ct and 1.55 ct labeled "Maine" and "Oxford County," respective I y. A large piece
of rough pollucite weighing 30 carats was found at the Bennett
quarry during operations by the Holden brothers in 1995, but has
yet to be cut. In the author's estimation, it should cut to close to
the state record of 8.50 ct. A number of smaller gems have been
cut from the recently mined Bennett pollucite.

Rhodochrosite
Rhodochrosite, the pinkish-red manganese carbonate, was
found at the Bennett quarry in Buckfield in 1992 by Ron and
Dennis Holden. The Mineralogical Museum at Harvard purchased a small amount of the material from Jim Mann at the
Rochester Mineralogical Symposium in April of 1993. A small
transparent piece of rough was faceted by John Bradshaw in July
of 1993 for the Museum, a triangle weighing 0.39 ct. It is the first
and only faceted rhodochrosite from the New England area.

Sodalite
Sodalite is a dark blue mineral occurring in nepheline rocks
of igneous origin, rarely as crystals. Massive material used for
cabochons and carvings is found in significant quantities at several localities in Canada. It seldom occurs in pure masses, being
often mottled and veined with nepheline, plagioclase feldspar,
biotite mica, cancrinite, and other minerals. It is not very durable, chemically or physically, and must not be used as gems set in
jewelry subjected to hard wear (Sinkankas, 1959).
Sodalite in Maine comes from minor occurrences in
Litchfield, Kennebec County. The best material is removed
from boulders that were detached and carried by glacial action in
a southerly direction from the source. Drift boulders are found in
Litchfield, Gardiner, and West Gardiner; but much of the material was collected long ago. Outcrops at Dennis Hill in Litchfield
have yielded small amounts of sodalite mostly in thin seams. It
has also been found in small masses at Straw Hill in Newfield,
York County.
Five sodalite cabochons fashioned from Maine material
exist in several museum collections. The American Museum of
Natural History has two, one from Litchfield, the other from
Gardiner. Boston's Museum of Science also has two, both from
Litchfield, weighing 19.74 ct and 2.76 ct. The United States National Museum has a small Litchfield cabochon weighing
4.44 ct.
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Spodumene
Spodumene was first found in important quantities as a
gem material in the pegmatites of the Pala District, California.
Large quantities have since been mined in Brazil, Madagascar,
and Afghanistan. It occurs in a variety of colors: colorless, yellow, and the pink to pale purple type known as kunzite. There are
two green varieties. The first, containing chromium is known as
hiddenite and found only in North Carolina; the second is colored by iron and known as green spodumene.
Despite the beauty displayed in the colored varieties of
spodumene, it is not without its drawbacks insofar as suitability
for gems is concerned. The pink color ofkunzite tends to fade almost to colorless when exposed to daylight. Although the color
of hiddenite is stable, ordinary green spodumene fades even
more rapidly than kunzite on exposure to daylight. Aside from
color stability, spodumene presents special difficulties during faceting. Because spodumene possesses two perfect cleavages,
both easily developed, great lapidary skill is needed to bring a
gem to successful conclusion (Sinkankas, 1959).
Gem spodumene, lithium aluminum silicate, should seemingly be abundant in the lithia pegmatites of Maine. However,
quite the opposite is true. It is found in relatively few localities.
Small bits of facet-grade pink spodumene have been found at the
Black Mountain quarry in Rumford (Sinkankas, 1959). Perhaps
the best known area for gem material is in Newry at the Dunton
quarry, Nevel quarry, and the Spodumene Brook area. Large
flattened rectangular crystals have been mined from the Nevel
quarry; many of the crystals are filled with numerous inclusions
parallel to the length of the prism. When cut as cabochons, they
afford distinct though not sharp cat's-eye gems (Sinkankas,
1959). The United States National Museum has in its collection
a white oval cat's-eye cabochon weighing 35 .33 ct with the locality given as Plumbago Mountain, Newry. A drawer at the Harvard Museum contains some colorless transparent rough from
Newry; the author hopes to facet a piece for the gem collection.
It appears that flawless gems can be cut up to an estimated 15 ct
in weight.

Topaz
Topaz is a popular, durable and common gem available in
every color except green. The rarest colors are golden orange
with a pink overtone, red, and pink. All other colors are common
and inexpensive, especially the dark blue treated gems. Gem
sizes can be very large, in fact the world's largest faceted gemstone is a topaz from Brazil weighing in excess of36,000 carats.
It is fortunate that the world market does not have to depend
on Maine for its supply of topaz. It is rare, with less than a handful of gemstones cut, all but one from a single location. The largest was cut from rough found in one of the tourmaline pockets of
the Keith quarry, Auburn. Faceting yielded a square brilliant,
light blue topaz weighing 43.74 ct (Plate 4, Figure 22), acquired

by Dick Nevel and sold to the United States National Museum in
the late 1920's.
The other documented faceted topazes came from the Lord
Hill quarry in Stoneham, including a 2.90 ct colorless gem in the
United States National Museum. The largest Lord Hill topaz is a
31.50 ct, colorless round brilliant in the collection of Benjamin
Shaub (Vandall King, personal communication, 1990).
REPORTED MAINE GEMS WITHOUT KNOWN
EXAMPLES
Gems in this section are those which either have reportedly
been cut or exist as gem rough from the references in the literature. However, the author has not been able to substantiate the
existence of any of these.
Axinite - Gosse (1964a) reports, "Axinite crystals are
rarely large enough or flawless enough to cut faceted gems.
Cabochons are cut from imperfect material." Most axinite specimens reported from Maine have proven to be clinozoisite.
Corundum - Perham ( 1987) states, "Ruby and sapphire
have been found at the Willis Mill area of Greenwood near the
Emmons quarry. (The ruby weighed 1.00 ct and the gem cut
from the sapphire weighed 9.50 ct)." Perham (personal communication, 1990) indicated this was a word of mouth reference
given to her during the research for her book. It is this author's
contention that these corundum gems were misidentified. It is
reasonable to assume that the 1.00 ct ruby may have been an almandine and the 9.50 ct sapphire probably a blue tourmaline.
Epidote - Green epidote crystals have been collected from
many of the Atlantic beaches and islands in small quantities.
Some may well afford cabochons (Gosse, 1964b).
Herderite - Specimens from Maine have been shown to be
hydroxyl-herderite rather than herderite, the name which most
frequently occurs in the literature. Gosse ( 1964b) indicates that
very fine transparent crystals ofhydroxyl-herderite up to 37 mm
in length by 12 mm across of deep yellow to brownish-yellow
color from Mount Mica in Paris contained flawless areas large
enough to cut gems of a carat or more. Smaller crystals of the
same quality were recovered from the Tiger Bill quarry in Greenwood.
Rhodonite - This attractive pink to red ornamental gemstone occurs in Maine at the Blue Hill manganese mine in Blue
Hill, Hancock County. About fifty tons of rhodonite was said to
have been removed from veins 37 mm thick in manganiferrous
hornfelsic schist (Gosse, 1964c). According to Kunz (1885):
"Rhodonite has recently been used very effectively in combination with unpolished or stone finished silver, as handles for very
fine ornaments, the rose color streaked with black presenting a
very pleasing contrast."
Staurolite- This novelty gem is best appreciated when twin
crystals form crosses, although transparent facetable crystals are
also known. Two or three localities in Maine have furnished
crystals but they are usually too flawed for faceting perfect gems
(Gosse, 1964c).

301

J. J. Brads haw
Vesuvianite - Kunz (1885) reports, "Vesuvianite that
would yield small gems has been found at Phippsburg, at the
Goodall Farm locality in Sanford, the smaller crystals found
would afford fair gems at times."
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APPENDIX: SOME MAINE GEMSTONE RECORDS
Faceted stones will ordinarily be gems that are flawless or "acceptably" flawed. Badly flawed faceted stones
are inherently no different than precision cut concrete and can only be records in a very limited sense. How well a
gem is cut should also be considered along the same lines. Stones cut so deep as to retain weight or so shallow that
they better resemble a flying saucer may better be termed "polished preforms," their value based on the weight
when recut to proper proportions. Several cabochons are listed by McKinley (1939). McKinley's collection was
sold piece-by-piece by Ward's Natural Science Establishment not long after publication of the book and the whereabouts of these cabochons is unknown. Owners of large Maine gems, not recorded, are invited to correspond with
the author.
Species I Gem Name

Locality

Description

Record

Al bite ....................... Dunton quarry ................ 1. 77 ct ....................... (New England record)
Almandine .................. Riley ...................... 12.46 ct ....................... (New England record)
Booker West quarry ............ 4.5 ct
Wheeler quarry ............... 2.4 ct
Hedgehog Hill ................ 1.81 ct
Andalusite ................... Small Point .................. 1.50 ct ..................... (North American record)
Standish ..................... 0.25 ct (estimated)
Beryl ......... aquamarine .... Stoneham field .............. 13 7 .16 ct ..................... (North American record)
Sugar Hill quarry ............ 128. ct
Trenton quarry ............... 35. 61 ct
Topsham area ................ 23.01 ct
Keith quarry ................. 11.41 ct
Orchard quarry ............... 7.5 ct
Songo Pond quarry ............ 6.00 ct
Paris ........................ 0.99 ct
heliodor ....... Maine ...................... 36.13 ct
Mount Mica quarry ........... 12 .25 ct
Topsham ................... 11.90 ct
Puzzle Mountain area .......... 5.59 ct
Hibbs quarry ................. 3 to 4 ct (estimated)
Albany ..................... 52x34 mm cabochon (estimated)
morganite ..... Bennett quarry .............. 184. ct ....................... (New England record)
Pulsifer quarry ............... 18.49 ct
Emmons quarry ............... 9.29 ct
Maine Feldspar quarry ......... 1.2 ct
goshenite ...... Emmons quarry .............. 11.80 ct
Mount Mica quarry ............ 7.07 ct
Beryllonite .................. Beryllonite locality (Stoneham) . 24.96 ct ............................. (World record)
Cassiterite ................... Auburn ...................... 8.

ct ....................... (New England record)

Chrysoberyl ............... " . Hedgehog Hill ................ 1. ct (estimated)
Ragged Jack Mt. ............. 2 stones totaling 0.47 ct
Wheeler quarry ............... 5. ct ................... (Poorly established record)
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Species I Gem Name

Locality

Description

Fluorapatite ... purple ........ Pulsifer quarry ................
Harvard quarry ...............
green ......... Maine .......................
yellow ........ Maine ......................

Record

7.36 ct
3.45 ct
0.34 ct
3 .46 ct

Freshwater Pearl ............. Oxford County .............. 13.2 grains
Maine ...................... 5 to 6 mm (estimated)
Gahnite ..................... Groves quarry ................ 2.43 ct ............................. (World record)
Kyanite ..................... Dundee Falls .................. unmeasured cabochon
LepidoHte ................... Black Mountain quarry ........
Tamminen quarry ............
Bowker quarry ...............
Mount Mica quarry ...........

98. ct cabochon
59 .25 ct cabochon
15.53 ct cabochon
20. cm sphere

Microdine .... amazonite ..... Seawall ..................... 9 .25 ct
Montebrasite ................ Nevel quarry ................. 2.50 ct ..................... (North American record)
Newry ...................... 2.06 ct
Muscovite ..... fuchsite ....... Wolfs Neck ................... unmeasured cabochon
Petalite ..................... Tamminen quarry .............. 1.85 ct .................... (North American record)

Phenakite ................... Lord Hill quarry .............. 0.31 ct
PoUucite .................... Dudleys Ledge quarry ..........
Emmons quarry ...............
Maine .......................
Dunton quarry ................
Oxford County ...............
Bagley Ledge quarry ...........

8.50 ct
3. 01 ct
2. 00 ct
1.60 ct
1.55 ct
1.32 ct

Quartz ........ agate ......... Loring Cove area ............. 42.07 ct cabochon
amethyst ...... Deer Hill area .............. 161.75 ct ....................... (New England record)
Intergalactic pit .............. 89.63 ct
Pleasant Mountain ............ 50. ct (estimated)
Saltman prospect ............. 12. ct
citrine ........ Whispering Pines quarry ....... 82. ct
Bennett quarry ............... 57 .12 ct
Maine ...................... 55. ct
Hatch Farm quarry ........... 39.80 ct
Emmons quarry .............. 27.5 ct
jasper ......... Deer Isle area ................ 61.39 ct cabochon
rock crystal .... Kendall pit. . . . . . . . . . . . . . . . . . 12. 14 ct
Whispering Pines quarry ....... 20. ct (estimated)
rose quartz ..... Bumpus quarry ............. 181. 00 ct
Bumpus quarry ............ 1094.5 ct sphere
Whispering Pines quarry ....... 32. ct
Whispering Pines quarry ....... 40x30 mm cabochon
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Species I Gem Name
Quartz

Locality

Description

Record

.............. Hibbs quarry ................ 25.48 ct
Bennett quarry ................ 5.55 ct
Bowker quarry ................ 4.06 ct
Scribner quarry ............. 100. ct cabochon
Scribner quarry .............. 37. mm sphere
Paris ...................... 66.18 ct cabochon
Stoneham ....' .............. 19.83 ct cabochon
Albany ..................... 42. ct sphere
smoky quartz ... Consolidated quarry ......... 462.40 ct ....................... (New England record)
Lord Hill quarry . . . . . . . . . . . . 101 . ct
Pleasant Mountain ........... 64.70 ct
Mount Mica quarry ........... 17. 60 ct

Rhodochrosite ............... Bennett quarry ................ 0.39 ct ....................... (New England record)
Sodalite ..................... Litchfield .................. 19. 74 ct cabochon
Spodumene .................. Plumbago Mountain ......... 35.33 ct cabochon
Topaz ....................... Keith quarry ................ 43.70 ct ....................... (New England record)
Lord Hill quarry ............. 31.50 ct
Tourmaline .... bi-color ....... Dunton quarry ............... 40. ct
[Mount Mica quarry] ......... 11.97 ct
Mount Apatite area ............ 4.71 ct
blue .......... BB #7 quarry ................ 23.67 ct ....................... (New England record)
Greenlaw quarry .............. 4.77 ct
[Mount Mica quarry] ........... 4.41 ct
Auburn ...................... 2.78 ct
Havey quarry ................. 1.91 ct
colorless ...... Mount Mica quarry ............ 8.79 ct ..................... (North American record)
Mount Apatite area ............ 2.5 ct
Auburn ...................... 1.54 ct
green ......... Mount Mica quarry ......... 256. ct ..................... (North American record)
Dunton quarry ............... 45. ct
Dunton quarry .............. 302. ct cameo
Mount Rubellite quarry ........ 27.75 ct
Mount Apatite area ........... 11.87 ct
Mount Apatite area ........... 31.3 ct cabochon
Pulsifer quarry ................ 6.57 ct
Bennett quarry ................ 2.74 ct
Harvard quarry ............... 1.04 ct
red/pink ....... Dunton quarry ............... 78. ct ....................... (New England record)
Mount Mica quarry ........... 18.39 ct
Mount Rubellite quarry ......... 7. ct
Mount Apatite area ............ 2.84 ct
tri-color ....... Dunton quarry ............... 20.01 ct
Rare varieties
brown elbaite ... Mount Mica quarry ........... 42.25 ct ..................... (North American record)
orange-brown .. Mount Mica quarry ........... 16. 72 ct
bluish gray ..... Mount Mica quarry ........... 14.17 ct cat's-eye cabochon
schorl (black) .. Paris ........................ 0.55 ct
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Photos to accompany "Gemstones of Maine" by J. J. Bradshaw, p . 283-305.

Plate I

Figure 2. Green tourmaline, Mt. Mica,
Paris ; 4 . 15 ct octagonal barion; cut for
private collection by J. Bradshaw; Photo
by Tino Hammid, © l 990.

Figure 3 . Green tourmaline, Mt. Rubellite, Hebron; 27 .75 ct cushion, Harvard
University collection . Photo by Tino
Figure 1. Hamlin Necklace, Harvard University collection. Photo by Tino Hammid, © 1990.

Figure 4. Three green tourmaline nodules weighing (left to right) 16 ct, 60 ct, and 24 ct, Mt.
Mica, Paris; mined June 1991 by Plumbago Mining Corp. The largest was sold as is; the
smaller two were faceted . Photo by Tino Hammid, © 1991 .

Hamm id, © l 990.

Figure 5. Green tourmaline, Mt. Mica, Paris;
9.45 ct oval barion-cut from 24 ct nodule of Figure 4; cut by J. Bradshaw; private collection.
Photo by Tino Hamm id, © 199 l .
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Plate 2

Photos to accompany "Gemstones of Maine" by J. J. Bradshaw, p. 283-305.

Figure 6. Red tourmaline (rubellite), Dunton quarry,
Newry; 60.05 ct round; cut by Phil McCrillis ; Harvard
University collection. Photo by Tino Hamm id,© 1990.

Figure 7. Bi-color tourmaline, Dunton quarry, Newry; 59 .60 ct emerald cut; Harvard University collection . Photo by Tino Hammid, © 1990.

Figure 8. (left) Green tourmaline, Dunton
quarry, Newry ; 11.19 ct oval ; ex Dean
McCrillis collection ; Harvard University
specimen. Photo by Tino Hammid, © 1990.

Figure 9. (right) Blue-green tourmaline, Mt.
Apatite area, Auburn; 4. 73 ct round; former
Thomas F. Lamb collection; Boston Museum
of Science specimen. Photo by Tino Hammid,
© 1991

Figure I 0. (left) Blue-green tourmaline , Mt.
Apatite area, Auburn ; 3.48 ct round ; Boston
Museum of Science specimen. Ph oto by Tino
Hammid, © 1991 .

Figure 11. (right) Blue tourmaline (indicolite) , Mt. Apatite area, Auburn ; 1.54 ct round ;
cut by J Bradshaw ; Harvard University collection . Photo by Tino Hammid, '~) 1990
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Photos to accompany "Gemstones of Maine" by J. J. Bradshaw, p . 283-305.

Plate 3

Figure 12. (left) Amethyst,
Deer Hill, Stow; 73.15 ct triangle; cut by Sean Sweeney,
Harvard University collection.
Photo by Tino Hammid,
© 1990.

Figure 13. (right) Smoky
quartz , Consolidated quarry,
Topsham ; 462.4 ct barion
cushion, cut by J. Bradshaw;
private collection . This is
Maine's largest faceted gemstone. Photo by Tino Hammid, © 1991 .

Figure 14. (left) Citrine, Buckfield; 57.12 ct
oval; Boston Museum of Science collection .
Photo by Tino Hammid, © 1991.

Figure 15 . (right) Morganite, Bennett quarry,
Buckfield; 66 .29 ct square barion ; cut by Sean
Sweeney, Harvard University collection .
Photo by Tino Hamm id, © I 990.

Figure 16. (left) Rose quartz, Hibbs
quarry, Hebron ; 12.78 emerald cut;
Harvard University collect1on.
Photo by Tino Hammid, © 1990.

Figure 17. (right) Aquamarine,
Stoneham; 76 .50 ct rectangular scissors cut; former Kun z collection;
Harvard University specimen.
Photo by Tino Hammid, © I 990.
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Plate 4

Photos to accompany "Gemstones of Maine" by J. J. Bradshaw, p. 283-305.

Figure 18. Almandine, Hibbs quarry, Hebron; 0.90 ct to 1.05 ct rounds;
Boston Museum of Science collection . Photo by TinoHammid, © 1991.

Figure 19. Pollucite, Brunswick; 1.32
ct round; Boston Museum of Science
collection. Photo by Tino Hammid, ©
1991.

Figure 20. Montebrasite, Oxford County; 2.06 ct shield; cut
by Art Grant, Harvard University collection. Photo by Tino
Hammid, © 1991.

Figure 21. (left) Beryllonite, Stoneham;
6.22 ct rectangular
barion; cut by Art
Grant; ex Don Doell
collection, Harvard
University collection .
Photo by Tino Hammid, © 1990.

Figure 22. (Right) Topaz, Keith quarry, Mt.
Apatite, Auburn;
43 . 74 ct square
brilliant, United States
National Museum collection . Photo by Tino
Hammid, © 1991.

Figure 25. Gold, Swift River, Byron; 5.8 grams total weight, Boston
Museum of Science collection.
Photo by Tino Hammid, © 1991.

Figure 23.
(left)
Fluorapatite (purple),
Pulsifer quarry , Mt.
Apatite, Auburn; 2.55
ct round, cut by J .
Bradshaw; Harvard
University collection .
Photo by Tino Hammid, © 1990.

Figure 24 . (Right)
Freshwater pearl, Oxford County ; 13 .2
grains; Boston Museum of Science collection. Photo by Tino
Hammid, © 1991.
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Figure 26. Kyanite , Windham ; 5.22
ct cabochon , Boston Museum of
Science collection . Photo by Tino
Hammid, © 1991.

Photos to accompany "Maine Cale-Silicate Collecting localities" by D. L. Leavitt, p. 315-322.

Plate 5

Figure I (upper left photo). Vesuvianite crystal aggregate (4 cm) protruding from calcite. Note edge faces on the vesuvianite. Chute prospect, Casco. D. L. Leavitt specimen; photo by J B. Poisson.

Figure 2 (upper right photo). Harold Tenney holding a large specimen
of grossular crystals from the Pitts-Tenney quarry . From Shaub ( 1957).

Figure 3 (bottom left photo). Grossular crystal (2 cm) in quartz. PittsTenney quarry , Minot. W . B. Thompson specimen ;photobyJ B. Poisson

Figure 4 (bottom right photo). Druse of grossular crystals lining 6-cm
vug in massive grossular. The Basin, Phippsburg. D. L. Leavitt specimen; photo by J B. Poisson.
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Plate 6

Photos to accompany "Maine Cale-Silicate Collecting Localities" by D. L. Leavitt, p. 315-322.

Figure 5. Grossular crystal ( 14 mm) from The Basin, Phippsburg. W. 8. Thompson specimen; photo by J. B. Poisson .

Figure 7. Jackstraw cluster of meionite crystals. Specimen
also contains actinolite and titanite crystals. The large
meionite crystal near the bottom is 5 cm long. "200 meter"
location , Sanford . 0 . L. Leavitt specimen ; photo by J B.
Poisson.

Figure 6. Vesuvianite,
tapered meionite, and
grossular crystals in partially etched calcite vug .
The vesuvianite crystal
is 2.5 cm long. Matrix is
massive grossular and
vesuvianite . Webster
prospect (Goodall
quarry) , Sanford. 0 . L.
Leavitt specimen ; photo
by J. B . Poisson
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Photos to accompany "Mineralogy of Maine - Addenda to Volume 1" by V. T King and E. E. Foord, p . 427-5 J 1.
For explanation of abbreviations, seep. 433.

Plate 7

Beryl min, Larrivee Q, Buckfield (RL}

Beryl crystals in floor of Songo Pond Q, Albany [WBT]

Golden beryl with quartz crystals cab, Orchard Q, Buckfield
[JBP] (GF}

Elbaite L, Berry Q, Poland [JBP] (MGS}

Elbaite min, Bennett Q, Buckfield [JBP] (JTSI}

Elbaite cab, Dunton Q, Newry
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Plate 8

Photos to accompany "Mineralogy of Maine-Addenda to Volume/" by V. T King and E. E. Foard, p. 427-511.
For explanation of abbreviations, seep. 433.

Left: Eosphorite mm , Black
Mountain Q, Rumford

Right: Large gold nuggets,
East Branch of the Swift
River, Byron (scale in
inches)

Grossular sc, Carthage
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Quartz (amethyst) L, Deer Hill L, Stow
[BMS]{BMS}
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Scheelite (fluorescing in short wave
ultraviolet light) tin, 600 m L, Sanford
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Spodumene min, Nevel Q, Newry

Stewartite mm, Emmons Q, Greenwood
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Maine Cale-Silicate Collecting Localities
Duane L. Leavitt
225 B1yant Road
Buckfield, Maine 04220

INTRODUCTION
"Cale-silicate" is here used as a general term for metamorphosed impure limestones which have recrystallized due to the
influence of intrusive igneous rocks. The most common minerals which are produced are rich in the elements calcium and silicon, hence the name calc-silicate. The intrusions supplied a high
level of heat which resulted in the metamorphism of the limestones, and the intrusions may or may not have introduced
chemical components into the limestones. The resulting rock is
coarser grained than before metamorphism. In many notable
cases in Maine, such action resulted in the formation of rocks
containing excellent euhedral crystals. Formerly, many people
called these rocks skams. While the professional geologist prefers the term calc-silicate, the term skam, in its historical sense,
perfectly describes those very coarse-grained rocks which have
provided the vast majority of desirable calc-silicate minerals to
the collecting community. The geographic distribution of major
occurrences is limited, as far as is known, to the southwest quarter of the state.

Maine Farmer, frequently reported on localities which had the
potential to provide lime or mineral fertilizer in the 1830's. This
nineteenth century interest in carbonate rocks, coupled with a
very fashionable interest in natural history, led to the discovery
of many of the mineralogically significant locations that are referred to as calc-silicate or skam deposits today. It should be
noted that most commercial deposits in Maine's "limestone belt"
(Union, Rockland, Thomaston, Lincolnville, Appleton, etc.) differ significantly in mineralogy and specific mode of formation
from the calc-silicate deposits of interest to the mineral collector. These latter deposits were discovered in a time when the intricacies of Maine's bedrock geology were just beginning to be
identified and studied; hence any rock containing even trace
amounts of calcite was considered to be a "limestone."
Typical examples of the discovery of these locations can be
found in old manuscripts, State reports, and other paper ephemera of the time. Charles T. Jackson, in his reports on the geology
of Maine, frequently mentioned the agricultural virtues of limestone. In 1837, he wrote of The Basin locality:

HISTORICAL PERSPECTIVES

"Near Bath, on the peninsula of Phipsburg [sic], Mr. Abraham
Hammet discovered, several years since, some rare and beautiful crystals of cinnamon stone-garnet, and idocrase .... It will be unnecessary for
me now to describe these minerals, and I shall speak only of the geological features of this place. The whole peninsula of Phipsburg is composed of gneiss, intersected by frequent veins of granite and sienite.
This gneiss contains at the basin, a valuable bed of crystalline granular
limestone, which is colored grey, by the presence of particles of graphite
or plumbago. The bed is at least 40 feet in thickness, but we could not
ascertain its precise limits. The limestone is quarried and burned for
lime, which is of a good quality. The rock is not sufficiently compact for
marble" (Jackson, 1837, p. 81-82).

A man named William Mcintyre is credited with being the
first person to commercially exploit the state's metamorphosed
limestone deposits. By 1733 he was "burning" rock to produce
lime (calcium oxide) at a site near the present location of the
Maine State Prison in Thomaston (Grindle, 1971). This was
done to supply lime for the construction needs of New York and
its metropolitan environs, as well as to produce incidental
amounts of fertilizer. From this humble beginning the Maine
lime industry rose to a peak production of 1,3 31,300 casks of
lime in 1888-1890(Grindle, 1971). This industrial production of
a valuable commodity from seemingly ordinary rock inspired
the inhabitants in all parts of the state to seek out and explore,
each in his own fashion, for similar rock bodies that could be
worked for lime for a profit. Ezekiel Holmes, as editor of The

The "rediscovery" of the Phippsburg location, known incorrectly as The Basin quarry, was reported by Thomas Lamb in
1893:
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"In looking over Dr. Jacksons geological report of Maine he
speaks of visiting a place in Phippsburg Me. where he found cinnamon
garnet [grossular], this was in 1827. This past season [I 892] I thought I
would prospect that town. One pleasant morning in August I took the
steamer from Portland to Orrs Island in company with a friend and from
there we took a sai 1boat crossed over to New Meadows River and up the
River to Phippsburg basin. We prospected the shore for some distance
without finding any thing of interest and as night was approaching we
had to look for a place to stop over forthe night. In conversation with the
people where we stopped we ascertained that sixty-five years ago a lime
quarry was opened at the head of a cove we had not prospected and that
the old Kiln was still there. The next morning we went up into the north
east cove to the lime quarry and in the waste rock which had been
blasted off years before to uncover the vein of limerock we found the
cinnamon and magnesium garnet, laumontite(?), and vesuvianite[.] So
much pleased with what we found in the waste we got permission to
blast in the ledge and the blast uncovered some very fine crystals of garnet. The man who owns the farm was soon on the spot and exclaimed
and to use his own words 'by gum I never saw anything like that before. I
have seen those colored places in the ledge before, but never gave it a
thought.' How true it is unless we have an interest in the works of nature
we pass by all those indications without investigating the signs which
nature has put out. I have obtained many fine specimens of garnet
there ... " (Lamb, 1893).

The lime quarry referred to by Lamb ( 1893) is a very small
excavation, approximately 5-7 meters deep and perhaps 40-50
meters square; it is typical of the small-scale operations that
characterized many Maine farm quarries of the period. In an effort to eke out an existence people farmed, mined, logged,
trapped, cut firewood, and generally pursued any opportunity
economic necessity demanded.
The Sanford vesuvianite locality was discovered by Dr.
John Webster who reported in 1848:
"During the past summer, I have discovered a new and very interesting locality of idocrase in York County, Maine. It is in the town of
Sanford, about four miles north of the Wells railroad station, and about
one mile east of the Sanford meeting-house. The idocrase composes a
bed (or vein ?) extending upwards of two hundred feet in a direction
north and south, projecting in several places a few feet above the soil. At
one extremity it is bounded by granite, and at the other by trap. The
thickness of this bed, or vein, could not be determined. The entire mass
is idocrase in more or less perfect crystals, crossing one another and interlacing, or projecting into cavities. These cavities are here and there
partially filled with white car.bonate of Iime and a few crystals of what
will probably prove to be anorthite, with albite. Since this discovery,
further exploration has brought to light more perfect and brilliant crystals in white quartz, in the same field, at a distance of a few rods. By the
action of an acid, the carbonate of lime has been removed from several
masses, and the crystals of idocrase uncovered present brilliant planes,
and stand out in bold relief The crystals are often finely terminated, and
present the usual modifications of form; they vary in size from a tenth of
an inch to an inch and a half; part of one crystal that was unfortunately
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broken, is now two and a half inches in diameter, and four and a half
inches in length" (Webster, 1848, p. 425).

At the time, the Sanford vesuvianite crystals were among
the best in the world, equaling or excelling the vesuvianite from
Zermatt, Switzerland and Egeran, Norway, which the Maine
crystals resemble except on a grander scale. Many nineteenth
century studies on Sanford vesuvianite established this material
as a standard for the species. Though outstanding and more attractive vesuvianite crystals are now known from Asbestos,
Quebec; Bellecombe, Italy; Vera Cruz, Mexico, etc., the Sanford
specimens are still highly prized. The financier and industrialist
Thomas Goodall was so taken with vesuvianite from the Sanford, Maine locale that he built a small public museum near his
beach resort in Old Orchard Beach, Maine. Here minerals were
displayed along with large wasp nests and other items of the
natural sciences. The building subsequently burned, but the fate
of the mineral collection is unknown - whether burned or dispersed before the fire (Harlan Eastman, personal communication, 1990).
Other early references include the natural history surveys
(Hitchcock, 1861, 1862 ), but little of collector information was
included. In 1869 Dr. N. T. True wrote in the Proceedings of the
Portland Society of Natural History: "Yellow Garnet - Cinnamon Stone - Bethel. This mineral is found on Mt. Farwell in an
impure limestone ..... crystals are occasionally found of great
beauty. The form is that of a dodecahedron with rhomboidal
faces, having the angles occasionally replaced by a single plane"
(True, 1869, p. 164 ). This reference could easily be construed as
just another lost or misplaced locality except for the existence of
specimens in various old collections - most just labeled Bethel,
Maine. Similarly in the nineteenth century, Nathan Perry collected and sold garnets from a now obscure locality in Woodstock.
As geologists and lay people alike began to realize that virtually all of western Maine's calc-silicate deposits were not suitable for lime production and had little of economic interest, these
localities experienced a slide into obscurity and, in some cases,
oblivion. Those that have remained active to any degree are premier localities for certain species of minerals such as grossular
from Minot - superb specimens of which can be found in major
museums throughout the world. Table 1 lists the known and suspected calc-silicate (skarn) deposits in Maine of interest to the
mineral collector. Doubtless similar localities await initial discovery or rediscovery.

ORIGIN AND DESCRIPTION OF
MAINE CALC-SILICATE ROCKS
The calc-silicate deposits as a whole represent a deep section of an orogenic belt (the Appalachians) that has eroded to the
point where the reworked basement complex is exposed. Huang
( 1962), in his discussion of metamorphic rocks, indicates the

Maine calc-silicate collecting localities
TABLE 1. KNOWN AND SUSPECTED CALC-SILICATE (SKARN) DEPOSITS OF MAINE

Bold-face locations are known deposits of high collector interest.
Other deposits either do not contain well crystallized specimens, or
are very small. Locations with a question mark ('7) are alleged to exist but have not been verified by the existence of labeled specimens. Localities which are historically known but whose locations
are currently unknown are marked "lost." Localities marked with
an asterisk(*) indicate calc-silicate units which have been metamorphosed by granitic pegmatite intrusion and are present at or

near the pegmatite contact. Collectors unfamiliar with the nature of
these deposits are often surprised at the small size of the working
area and dumps at many locations. Excepting the pegmatite occurrences and the Pitts-Tenney quarry in Minot, these locations have
not been worked in the traditional quarry fashion. The size of collecting sites may range from a few square meters (Farmington Falls
Road locality, Farmington) to well over l 000 square meters (PittsTenney quarry, Minot).

LOCALITY NAME

TOWN

LOCALITY NAME

TOWN

Rte. 109 outcrop
Shaker Pond ')
Pulsifer quarry *
Bath town quarry (lost)
Golf course hill (lost)
Sunday River ?
Mount Farwell
Mott Stream/Swift River
Misery Ridge (lost)

Acton
Alfred (possibly Yeaton Hill)
Auburn
Bath
Belgrade
Bethel
Bethel
Byron
Carthage

Gross prospect
Higgins Brook?
Robinson Mountain
City quarry

Greenwood
Harmony
Lewiston
Lewiston

Laflamme quarry *
Pitts-Tenney quarry

Minot
Minot

Province Mountain ?
Lime quarry
Crockett Ridge quarry
Frank Wentworth Farm (lost)
Seminary locality (lost)

Newfield
Norridgewock
Norway
Parsonsfield
Parsonsfield

The Basin locality
The Basin quarry 2

Phippsburg
Phippsburg

?

Chute prospect 1
Berry Ledge

Casco
Cornish

Day Hill
Dr. Healey Farm (lost)
Pease Mountain
unnamed locality ?
Farmington Falls Road locality
Old lime quarry')
Harvard quarry *
Tamminen quarry *

Comish
Comish
Comish
Cushing
Farmington
Farmington
Greenwood
Greenwood

1. This includes the area of glacial float that extends for about 1500 feet south and
west of the in-situ location.

Colby Farm/Fuller Mountain

Phippsburg

Camp Hinds locality
Sanford vesuvianite locality3

Raymond
Sanford

Old lime quarries - 3 in number
Hard Rock quarry
Perkins School locality (lost)

Starks
Warren
Woodstock

popular field guide by Morrill et al. (1958) and various publications by the
Department of Development of Industries and Commerce. The map and description found in the first two editions of A Collector's Guide to Maine Mineral Localities by Thompson et al. (1988, 1991) are correct.

2. While many people assume that The Basin quarry refers to the large pegmatite
quarry on the hill immediately behind The Basin in Phippsburg, in reality the
pegmatite is unnamed. The Basin quarry was mined commercially for limestone, and while it produced some desirable specimens, the major specimen
occurrence is approximately 60 meters southwest of the quarry proper. This
confusion has been perpetrated, or perhaps caused by, inaccuracies in both the

3. The Sanford vesuvianite location actually consists of three separate spots
which are all no doubt connected at depth. These include the Main quarry (historically known, at various times, as the Webster quarry or the Goodall quarry),
as well as the so-called "200 meter" and "600 meter" locations.

mineralogy of these deposits shows that: "It is evident that during pyrometasomatism of initial calcareous rocks large amounts
ofFe, Mg, Al, Si and volatiles have been introduced. Calcite may
form much of the rock or be absent entirely." Further discussion
by Jackson ( 1970) indicates that calc-silicate rocks which contain vesuvianite, as most Maine locales do, were formed with introduced water as a constituent and derived from highly
argillaceous calcareous rocks. In addition, vesuvianite which
forms brown, prismatic, striated (parallel to the C axis), blocky
masses (which is typical of most Maine vesuvianite) is indicative
of a contact metamorphic environment. While the exact details
of formation of some of these deposits are still the subject of discussion among geologists, the contact metamorphic aureole
around the Sebago Lake pluton produced temperatures (- 5006000C) and pressures (-5 kilo bars) adequate for the formation of
calc-silicate (skarn) rocks (Vandall King, personal communication, 1992).
The list of minerals commonly associated with these deposits includes: vesuvianite (idocrase or egeran in some older

literature), garnet group minerals (usually grossular), calcite, andesine (with adularia shape), scapolite group minerals (meionite
and its variety mizzonite ), microcline, diopside, uralite (a pseudomorph of amphibole after pyroxene), and titanite (sphene). In
addition to the aforementioned species, Maine calc-silicate
rocks locally contain greater or lesser amounts of the following:
quartz, fluorite, zoisite, clinozoisite, scheelite, powellite, actinolite, pyrite, sphalerite, greenockite (as coatings), molybdenite,
graphite, epidote (many specimens labeled epidote are actually
diopside), pyrite, prehnite, pyrrhotite, and amphibole (unanalyzed, but historically called pargasite ). These species, of course,
are not found at all locations, and when they are present it may be
as tiny grains observable only in thin section or at best small
masses. Formerly, the following have been reported from Maine
calc-silicate rocks, but almost no specimens are known:
perovskite, babingtonite, molybdite [= ferromolybdite ?], zircon, wollastonite, chlorite, spessartine, wolframite, and pectolite. Morrill et al. ( 1958) list axinite from a number oflocations.
Recent analyses indicate that many such labeled specimens are
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probably, in fact, titanite (sphene) or clinozoisite. Axinite in
Maine calc-silicate units is known only from Bath and the pegmatite contact at the Harvard quarry, Greenwood. The laumontite referred to in the earlier historical quote actually originated
in specimens of gneiss that were collected in the same general
area of The Basin quarry (Dufrenoy, 1835). Since virtually none
of the Maine deposits has been thoroughly investigated scientifically, other species may be present as well.
While hand specimens from any given deposit may seem to
exhibit some foliation or sequential distribution of minerals, the
overall assemblage of minerals in most outcrops is a random admixture (Jackson, 1970). There is a longstanding and persistent
belief that the Sanford vesuvianite locality is zoned. While study
and research are ongoing, the paucity of bedrock exposure renders any conclusions premature. This lack of definitive structure
in terms of mineralization at virtually all of the deposits is both
the bane and blessing of the field collector. Though the distribution of mineral species may be unpredictable, one can often collect very successfully in parts of a calc-silicate deposit that
appear unprom1smg.
Extensive field work by the author and others indicates that
some common characteristics apply to most Maine calc-silicate
(skam) deposits. These are as follows:
( 1) Many cak-silicate deposits may show direct association with igneous intrusives. These intrusives include granites and pegmatites as well as basalts. While not substantiated in
the literature, it seems that locations intruded by basalt dikes
(even though these dikes are much younger than the calc-silicate
rocks) produce the best specimens of vesuvianite. Basalt or andesite dikes are found in close contact with the calc-silicate rocks
at the Sanford vesuvianite locality, the Camp Hinds outcrop in
Raymond, the Chute prospect in Casco, and the Laflamme
quarry in Minot. These localities include most of the premier vesuvianite localities in the state.
(2) Most of these deposits show very spongy, highly
fragmented areas around more solid intact ones. While often
mistaken for natural weathering, these decayed areas represent
solution movement through the rock during retrograde metamorphism. This corrosion by fluids results in interesting specimens, though not necessarily of good quality. At Minot, sheets
of grossular crystal "tops" are often underlain by a thin, etched
layer of calcite. At Casco, vugs to 20 cm are lined with the "rotten" splintered remains of meionite crystals. In the very center of
the vugs one finds choice "floater" clusters of meionite crystals
arranged in a jackstraw pattern. At Sanford, the remains of red
grossular crystals can be traced as a red, curving line as if someone had smeared a garnet through the massive but spongy vesuvianite. Single crystals have been observed as red wavy lines up
to 7 cm in length.
(3) Some deposits show relicts of previous sedimentary
structure. At the Chute prospect and Pitts-Tenney localities,
relict bedding is obvious in the crystal-bearing calc-silicate matrix. Well developed crystals are most often found at the "tops"
of the individual layers, especially when these layers are inter-
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spersed with thin seams of quartz. The relatively gentle dip of
these layers indicates that the "tops" are up (unless the layers
have been completely overturned!). The fact that the wellformed crystals seem to lie more often at the top of the layers
than at the bottom suggests progressive decarbonization of the
calcareous rock as one moves deeper into it. Similar phenomena
have been noted at the Cascade Slide deposit in New York (Baillieul, 1976). Under optimum conditions, superb specimens can
be recovered by gently tapping off the quartz layer from the top
of the specimen. This technique has been used from the late
l 800's to the present. In early 1989, the Maine Audubon Society
leased the Pitts-Tenny quarry for a one day field collecting trip.
A local prospector was hired to drill and blast four holes in the
southwest end of the ledge. Society members came in and sorted
through the material uncovered for specimens. A number of superb crystals and groups, whose like had not been seen since the
author mined the location in the late l 970's, were recovered from
essentially a single layer where a quartz seam connected two
masses of calc-silicate rock.
(4) Most of these deposits have produced a number of
superb "floater" specimens, usually from masses of enclosing calcite. In locations such as the Chute prospect, The Basin
locality, the Camp Hinds locality, and the Sanford vesuvianite
locality, single crystals of grossular, meionite, and/or vesuvianite in excess of 3 cm have been recovered from the enclosing calcite. Additionally, many fine microcrystals are often recovered
by etching masses of calcite that occur in the calc-silicate rock.
Any gravel-size residue produced from acid treatment of larger
specimens should be washed and checked for micro-materials.
That Maine's bedrock geology is extremely complex and
detailed is an understatement of the first water. Numerous
authors lament the lack of study of the coarse-grained calcsilicate rocks (skarns) in western Maine in particular (Lingner,
1956) and in the northern Appalachians in general (Baillieul,
1976). The following generalizations attempt to provide some
perspective on the relationship of certain calc-silicate rocks to
the broader picture of Maine's bedrock geology.
A large number of calc-silicate localities in the extreme
southwestern part of the state lie in the lower member of the
Rindgemere Formation. This lower member is a sequence of
variably bedded, metamorphosed shales, argilliceous sandstones, and calcareous sediments. There is some suggestion that
the discontinuous calcareous rocks may represent a single stratigraphic subunit in the lower member (Hussey, 1985). Collector
localities in Sanford, Comish, Porter(?), Newfield, Shapleigh(?), Limerick, and Kezar Falls would be included in this
lower member. Based on mineral assemblages and structural
orientation of the deposits, it seems probable that the Chute prospect in Casco and the Camp Hinds localities in Raymond are
likewise part of the lower member of the Rindgemere Formation. However, there is no field work to support or deny this assumption.
The lower member of the Rindgemere Formation is approximately the same age as the Sangerville Formation to the
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north. The Patch Mountain Member of the Sangerville Formation, in particular, encompasses a great number of collecting
sites (Minot, Robinson Mtn., Carthage, etc.). Hussey (1981)
mapped the distribution of the Patch Mountain Member along
with the regional geology of the Lower Androscoggin Valley to
Casco Bay area. The calc-silicate rocks associated with major
pegmatites such as those found at the Harvard, Tamminen, Pulsifer, and Laflamme quarries are, in many cases, likewise members of the Patch Mountain Member.
As one continues north, the level of metamorphism decreases, and the calc-silicate units become much finer grained,
more continuous, and less productive of desirable specimens for
the collector. Thus the Vassalboro Formation, which outcrops
extensively in the Waterville-Vassalboro-Augusta area, consists
of finely interbedded rocks layered on a scale of a few centimeters (Yardley, 1989). This is in sharp contrast to the 20-30 cm
thick layers encountered at such locations as the Pitts-Tenney
quarry in Minot.

DESCRIPTION OF SELECTED MINERALS
Purists will note that not all of the species described here
are calc-silicate minerals in terms of strict paragenesis and
chemical composition. They are included here because they occur as desirable specimens in calc-silicate matrix; for some of
them their ONLY Maine occurrence is in calc-silicate rocks.
Species which are not calc-silicate minerals will have their general composition noted. Since considerable confusion and mislabeling exists for many of these species, especially in older
collections, descriptions will attempt to focus on those specimen
attributes from the more productive locations which will aid the
reader in distinguishing a given species from different localities.

Vesuvianite
Sinkankas ( 1966) indicates the rarity and value of goodquality vesuvianite crystals in matrix. Maine calc-silicate
(skam) rocks have produced a considerable number of outstanding matrix specimens over the years. Crystal plates which are removed from the enclosing calcite or quartz are often of high
quality and reach many centimeters in length; crystals to over 12
centimeters have been recovered. The Sanford location is world
famous for its deep olive-brown, splendent freestanding prisms
with excellent basal terminations, growing out of a massive vesuvianite matrix. Specimens from the Sanford location are almost invariably textbook-perfect crystals. Material from the
"600 meter location" at Sanford may show growth deformation
which results in curved crystals, or crystals with fractures more
or less perpendicular to the c-axis that have been filled with calcite. Unique to the Sanford deposit are vesuvianite crystal
masses, usually frozen in massive meionite, whose cores have
been etched away and replaced by a latticework of thin, acicular,
second generation vesuvianite crystals.

The material from the Chute prospect in Casco is usually a
lighter shade of green, with brownish overtones and a less brilliant luster. Almost all crystals display first order dipyramidal
modifications to the basal terminations. This results in a beveled
edge appearance for terminated crystals (Plate 5*, Figure 1). Vesuvianite from Casco often is coated with micro to 2 mm diopside crystals; very commonly this diopside has started to alter,
giving the vesuvianite a "dirty" look and making cleaning a real
challenge. This is especially true of material obtained from the
glacial float boulders near the swampy area.
Material from the Laflamme quarry in Minot tends to consist of parallel-growth prisms with scattered terminations. Crystals are usually not freestanding as they are at Sanford and Casco.
Also, the Laflamme quarry produced large masses of radial
crystalline growths in massive material to over 25 kilograms. In
older literature (1800's) this material was referred to as egeran.
Robinson Mountain in Lewiston has produced similar radiating
crystalline masses in float. A number of old-time specimens of
vesuvianite similar to the Casco material have been attributed to
the Comish/Parsonsfield area. They probably originated some
place other than Berry Ledge, which usually produces spongy,
corroded crystals.

Grossular (garnet group)
The premier location for Maine grossular is the PittsTenney quarry in Minot. It has without a doubt produced some of
the finest and largest of the world's grossular crystal clusters
(Plate 5, Figure 2). Superb cinnamon to clove brown, glassy,
translucent to opaque simple dodecahedral crystals to 12 cm on a
face(!) have been recovered in sufficient quantities that the majority of active mineral museums possess at least one major sample from Minot. Due to the nature of garnet crystallization along
probable relict bedding planes at this location, specimens usually consist of partial single crystals or clusters emerging out of
massive gamet/calc-silicate matrix. Complete crystals are exceedingly rare, although a half dozen single floater crystals to 4
cm were cobbed out of quartz pods by the author during the operations in 1979. Interpenetration of partial crystals is common
at Minot, often producing fascinating masses of intergrown crystal faces. Minot grossulars are seldom associated with any other
species except quartz or calcite (Plate 5, Figure 3).
The grossular from The Basin locality in Phippsburg typically forms druses of small (micro to 1 cm) but brilliant crystals
(Plate 5, Figure 4), though larger crystals are occasionally found
(Plate 6, Figure 5). Grossular crystals from The Basin are a reddish orange in color and are often reminiscent of the Italian Alpine cleft specimens. Unlike the Minot material, the Phippsburg
grossulars are usually found lining vugs and small cavities in the
rock. They are seldom found free-standing up off the matrix.
The matrix is usually a mixture of calc-silicate rock with granular quartz and small amounts of calcite. As this locality is almost
* Refer to color plates on p. 311.
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literally in the ocean (part of the dumps are underwater at high
tide) some specimens may have an etched or corroded appearance due to the action of salt water on the calcium-rich minerals.
Outstanding Phippsburg grossular specimens collected many
years ago by Thomas Lamb are in the Museum of Science collection, Boston, Massachusetts.
The garnet from Sanford forms deep ruby-red or redorange to almost black crystals. These are usually single simple
dodecahedrons although twins and triplets are sometimes found.
The garnets are most often found by etching calcite-rich masses
of rock. The garnets are frequently encountered growing on the
tops of parallel masses of vesuvianite crystals; they are usually
associated with snow-white scapolite crystals (Plate 6, Figure
6). Other associated minerals may include massive sphalerite
and scheelite in a sugary quartz matrix. Often garnets from this
locality will form a line of crystals through part of a vug. The vast
majority of garnet specimens have come from the "600 meter
pit"; the author has recovered no garnets from either the Main
quarry or the "200 meter location."
A number of the localities listed in Table 1 which have a"?"
are purported to have produced choice garnets. Much of the material from the more prolific locations was probably sold/traded
as coming from other localities. The author recently purchased a
"Sanford" garnet from a prominent and reputable mineral dealer
who had obtained the specimen from the Gunnar Bjareby estate
and provided the original collection label with the mislabeling.
The specimen was immediately identifiable as a Minot specimen
and definitely not from Sanford. Such confusion occurs frequently when collectors store their materials by species with
only one piece from a find adequately labeled. Thus a shoe box
of assorted garnet specimens with one label indicating Sanford
can mistakenly become a whole suite of specimens from "Sanford" containing not only grossular and other garnets from
Maine, but perhaps even a choice pyrope from Apache County,
Arizona as well.
Meionite

Excellent meionite crystals (a member of the scapolite
group) have been reported from at least four Maine locations. At
the Chute prospect in Casco, delicate "floater" groups of
jackstraw-type crystals have been recovered from the center of
vugs in massive vesuvianite. The crystals are coated with a black
powder when first collected. A brief immersion in oxalic acid
will reveal their true off-white to gray color. The Chute specimens do not fluoresce.
The Pitts-Tenney quarry has produced single meionite
crystals to 7 cm and clusters of smaller crystals. These are most
often poorly terminated (growth terminated in rock) or nonterminated. The prism faces are usually excellently developed
and glassy; they show a weak red response under long-wave ultraviolet light. These are most frequently encountered where locally grossular-poor calc-silicate rock comes into contact with a
quartz pod. In rare instances patches of massive white meionite
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have blue-purple spots reminiscent of specimens from Gooderham, Ontario, and Fort-Coulonge, Quebec. Meionite is usually
not found in conjunction with other species at this locality.
At Sanford, meionite occurs as exceptional tapering crystals to 5+ cm as well as snow-white clusters of parallel growth
and jackstraw-type crystals to several kilograms. The best specimens are exposed by carefully etching calcite masses with hydrochloric acid. The specimens from this location are unique in
that they often show breaks in the crystal (perpendicular to the C
axis), partial healings, and redirected growth. The Sanford
specimens are thought to be exceptionally pure in composition,
and are the meionite end member of the scapolite series. The
specimens fluoresce a pale but distinct red-orange under longwave ultraviolet light. While encountered in all parts of the Sanford locality, the best specimens have been obtained from the
200 meter and 600 meter pits (Plate 6, Figure 7). Sanford
meionites are often associated with titanite, actinolite, vesuvianite, grossular, and clinozoisite in jumbled masses of crystals.
During road work on Route 5 in the fall of 1992, a section of
the Berry Ledge location in Cornish was extensively drilled and
blasted. In addition to some some very pale cinnamon to almost
white grossular crystals, a number of plates of meionite crystals
were recovered. The best of these displays a cluster of crystals
growing through a shallow, elongate vug of about 11 cm. The
crystals are cream colored, with lustrous prism faces, lying in
parallel orientation in the vug. Tiny green diopside crystals are
the only associated species. Considerable waste rock from the
construction has been used as rip rap on the downslope side of
the road.
Diop side

A number of locations produce diopside, usually as dull to
bright green, doubly terminated crystals from micro to 0.5 cm.
These are almost invariably frozen in calcite, and once again
careful etching in acid will reveal many fine floater groups. The
Chute prospect, Harvard quarry, Berry Ledge, and Sanford vesuvianite locality seem to be the most prolific localities. The wall
rock bordering the pegmatite at both the Harvard and Taminnen
quarries is composed of dense diopside-rich calc-silicate rock.
Fine micro-specimens are most frequently encountered where
calcite-rich lenses are found in this rock. Natural etching of
these calc-silicate rocks as a whole gives them a ribbed appearance.
Molybdenite

Molybdenite is molybdenum sulfide. A small number of
thin, platy crystals to 2.5 cm have been recovered from the Sanford locality, as well as similar but cruder ones from the PittsTenney quarry. They are not common at either location. The best
of these exhibit perfect hexagonal cross sections and brilliant
luster. Given the scarcity of good molybdenite crystals, examples from Maine locations are probably underappreciated. More
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frequently encountered are masses or blebs of molybdenite, especially in massive vesuvianite at the Sanford locality.

Scheelite
Scheelite is calcium tungstate. One of the few potentially
commercial minerals found in Maine calc-silicate rocks, scheelite has been a source of speculation, classified research, and
continuing mystery. In the late l 960's a number of mining companies checked existing bedrock exposures and screened river
and lake gravels for heavy minerals which were then examined
under ultraviolet light. Though the results of this and other similar surveys are unpublished, masses of scheelite to 8 cm have
been reported from a number oflocations. Notable spots include
Berry Ledge in Comish and the Sanford vesuvianite locality, as
well as several of the pegmatite calc-silicate occurrences. Maine
scheelite is a greasy, gray-white material with a brilliant bluewhite fluorescence under short wave ultraviolet light. The material from Berry Ledge is most often encountered precisely at the
contact between the calc-silicate rock and quartz pods. It consists of irregular grains and masses (Lingner, 1956). At Sanford,
large masses of scheelite have been found at the 600 meter location in a mixture of granular quartz, calcite, massive sphalerite,
and very spongy fragmental vesuvianite. Night collecting efforts have yielded masses of scheelite to 9 cm in size; 1-2 cm
masses are much more prevalent. It is worth noting that a common species of lichen fluoresces an identical color to scheelite
and a number of such lichens have been obtained by intrepid
nighttime collectors armed with portable ultraviolet lights.

Titanite
Titanite is more frequently encountered than realized in
Maine calc-silicate rocks. The reasons for this lack of recognition are that the crystals are often minute (from micro size to 1
cm), indistinct due to parallel-growth clusters and complex twinning, and frequently very similar in color to the vesuvianite matrix in which they occur. They can even be cream-white.
Specimens from two localities, the Chute prospect and Sanford,
fluoresce a nice cream-yellow color and are easily identified
with ultraviolet lights. This is somewhat surprising given the indicated rarity of fluorescent titanite; titanite which does fluoresce is recorded in the literature from one location in New
Jersey (Robbins, 1983). The titanites from these two localities
are indistinguishable from each other until one looks at other
species. The Sanford titanites are often on a matrix of spongy vesuvianite with meionite and clinozoisite as accessories. The
Casco titanites are usually found on fairly well-formed vesuvianite crystals with beveled terminations. Titanite from the PittsTenney quarry, collected by David Seaman in the late l 970's, is
nearly black in color and shows no fluorescence.
Other species have been found in perhaps an outstanding
specimen or two, but the above described species are consistently found in good to excellent quality specimens. A number of

localities are reported as having produced axinite. To date none
of the material reported as such has been verified by X-ray diffraction or similar data. Virtually all "axinites" from Maine localities have turned out to be clinozoisite or titanite.

ON THE PREPARATION OF SPECIMENS
Frequent reference has been made throughout this chapter
to acid etching techniques used for the removal of calcite and the
exposure of desirable crystal specimens. The following discussion outlines the process used by the author. As the chemicals
used are highly corrosive and often toxic, extreme care should be
used and chemical handling protocol followed to the letter.
All acid baths should be used in sturdy, clean plastic or rubber tubs. Do not use metal of any type; glass, while inert to all acids except hydrofluoric, should be avoided due to the possibility
of accidental breakage. The tub should be located where there is
adequate ventilation on a sturdy work bench, preferably of wood
construction and outdoors. A disposable lid, such as a soda flat
or scrap of plywood, that sits loosely on the top of the tub is also
desirable to minimize splashing.
Twelve molar reagent-grade hydrochloric acid gives the
best results and is most cost effective. Muriatic acid, which is a
20% solution of hydrochloric acid in water, also works well.
Muriatic acid is available in most hardware stores. Regardless of
which strength of acid is used, all acid handling should be done
while wearing rubber gloves and wearing safety glasses/ goggles
with splash shields. If additional dilute acid/water mixture is desired, remember that one always adds ACID to water, not the
other way around. Do not use any acid that is yellow or discolored (all HCl acid solutions should be clear and colorless to start)
as it may deposit residues on the specimen.
Soak the specimen in distilled water first so that cracks and
crevices contain water at the beginning of being cleaned. The
acid will work on the outside of the specimen and the amount of
acid inside the specimen will be minimal.
Place the specimens to be etched in the tub and slowly, to
avoid splashing, add enough acid to cover the specimens. Place
the loose fitting lid on the tub. As the acid dissolves the calcite,
bubbles of carbon dioxide gas are produced at an incredible rate.
These bubbles sometimes splash acid out of the tub and onto the
surrounding table/work area. The disposable lid prevents this;
the lid must fit loosely otherwise gas pressure will build up and
blow it off. Also the lid helps retain any other fumes which may
be produced by the etching process, such as hydrogen sulfide
should there be a trace amount of pyrite in the specimen. When
ready to discard the lid, rinse it off with water and discard it in a
plastic trash bag. Fumes can be hazardous to your lungs, etc.
Additionally, acid fumes will cause any nearby iron to rust rapidly. Residual acid in a specimen can be as dangerous as direct
fumes from the acid solution and can cause "trouble" for years
afterwards.
When the fizzing and bubbling has diminished to the point
that it is no longer audible, the specimens can be removed from
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the acid. Again while wearing rubber gloves, hold the specimen
over the tub and let all excess acid drain from the specimen. Tum
the specimen around in several different positions to remove any
acid trapped in vugs. Transfer the specimen to a second bath of
household ammonia and/or sodium bicarbonate. !fusing ammonia, do not dilute it; ifusing sodium bicarbonate, use 1 pound to 1
gallon of water. Let the specimen stand in this rinse for six hours
and then rinse thoroughly under warm running water. At this
point a gentle scrub with a soft toothbrush and some household
detergent will help remove any residue of chemicals. You may
wish to test the specimen with pH paper to make certain that all
traces of acid have been removed. If a specimen turns yellow after an acid treatment, this often indicates that not all traces of the
acid were removed and insoluble metal chlorides, such as iron
chlorides, have precipitated upon the crystal surfaces. Once this
happens, the specimen is usually not redeemable into its natural
state.
Given that many calc-silicate minerals can be somewhat
delicate once etched out, and that calc-silicate matrix is very
tough and difficult to break, it behooves collectors to perfmm all
their trimming of specimens before using any acid baths. The
author takes pieces of calcite rich matrix, up to 14 cm in size, and
cuts them with a diamond drop saw so as to leave a matrix base
with the calcite on top. Etching the calcite then produces a specimen that displays to best advantage (we hope) those crystals revealed by the etching.
Any partially used acid should be completely neutralized
with excess calcite or limestone-rich rock or bicarbonate of soda.
The final liquid is essentially a solution of calcium chloride and
water and can be discarded down the drain with plenty of excess
water. Be certain to check the gravel that may remain in the bottom of the tub for any small floater crystals or micro specimens.
It is important to re-emphasize that these acids are very strong
and will damage all manner of things from clothing to plumbing
to people if used improperly.
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INTRODUCTION

HISTORY

The Bennett pegmatite is one of several complex, rareelement granitic pegmatites located in the well-known pegmatite region of western Maine. The pegmatites, which occur in an
area of approximately 22,000 km2, commonly contain high concentrations of Be, Nb, Ta, Li, and Band many have produced fine
gem-quality tourmaline and beryl. Classic localities such as Mt.
Mica, Newry, and Mt. Apatite are well-known for their pink and
green tourmaline and purple apatite. Feldspar, mica, beryl, and
pollucite also have been extracted commercially from other pegmatites in the region.
The Bennett pegmatite was originally mined for feldspar,
but also has produced fine mineral specimens and gem-quality
crystals. Multicolored elbaite, aquamarine and morganite are
among the gem minerals found in pockets within the pegmatite.
Other noteworthy minerals include lepidolite, blue apatite, giant
quartz crystals, lithiophilite, manganocolumbite-manganotantalite, cassiterite, and hydroxyl-herderite.

Exploration of the Melzer Buck farm in West Buckfield by
Loren Merrill in 1890 led to the discovery of the Bennett pegmatite. Merrill suspected that the mineralization observed on the
Buck farm may be a continuation of the mineralization at the
nearby Mt. Mica quarry (Blanche Bennett, unpublished memoirs, 1959). Merrill secured the mineral rights to the property
and prospected on a small scale, eventually discovering a large
deposit of fine quality feldspar and quartz crystals. Paul Bennett
began mining the pegmatite for feldspar in 1920. Four years
later, the first of several large pockets was discovered. Large
milky quartz crystals weighing up to 272 kg were found, along
with what was considered to be some of the best smoky-citrine
quartz known from Maine (Zodac, 1929).
Sporadic mining activity characterized much of the period
from 1923 to the present (Figure 1). Landes ( 1925) provided the
first detailed description on the mineralogy of the Bennett pegmatite. In 1942, the deposit was mapped by L.R. Page and J.B.
Hanley and again in 1945 by D.M. Larrabee and K.S. Adams
(Cameron et al., 1954). Barton and Goldsmith (1968) examined
the quarry and identified cleavelandite-rich replacement bodies
throughout the pegmatite. Throughout the intem1ittent mining
history of the Bennett pegmatite, hundreds of pockets, most
ranging from 30 cm to 1 min diameter, have been discovered.

LOCATION AND LOCAL GEOLOGY

Figure I. Overview of the Bennett quarry looking east, 1992 (photo by
Woodrow B. Thompson).

The pegmatite is located approximately 5 km west of
Buckfield and 7 km northeast of Paris, just north of the Paris Hill
Road. The world-famous Mt. Mica quarry is approximately 5
km west of the Bennett pegmatite along the same road. The geology in the vicinity of the Bennett pegmatite has been mapped by
Warner (1967), Pankiwskyj et al. (1976), and Osberg et al.
( 1985) as a sequence of interbedded metasandstone, metapelite,
and limestone of Silurian age (Figure 2). The metamorphic
grade of the rocks of the area is upper amphibohte facies (Gui-
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INTERNAL STRUCTURE OF THE BENNETT
PEGMATITE

Metasedimentary
rocks
Granodiorite

Pegmatite

Figure 2. Location and general geologic map of the Bennett pegmatite.
Geology by Osberg et al. ( 1985).

dotti, 1989). These rocks have been intruded by the Permian age
(293 ± 2 Ma; Tomascak et al., 1996 ) Sebago batholith, the
Streaked Mountain pegmatitic granite (Devonian?), and numerous pegmatite bodies (Osberg et al., 1985).
The Sebago batholith is a medium-grained two-mica granite that is locally porphyritic and pegmatitic. Small pegmatitic
veins with simple mineralogy (K-feldspar, quartz, biotite) are
observed. Rare-element pegmatites also intrude the Sebago
batholith and the surrounding metamorphic rocks. These pegmatites vary in character from poorly zoned to complexly zoned
bodies with extensive replacement of primary zones and occasional development of miarolitic cavities.
The granite at Streaked Mountain is a very coarse-grained
pegmatitic leucogranite consisting of blocky graphic K-feldspar
megacrysts in a matrix of fine- to medium-grained quartz, plagioclase, and muscovite. The leucogranite grades into potassic
pegmatite pods consisting of blocky K-feldspar, quartz, muscovite, and accessory tourmaline, garnet, and beryl. A sodic aphte
facies with accessory garnet and poikilitic tourmaline is locally
developed and commonly interlayered with pegmatitic veinlets
(Wise and Francis, 1992).
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The Bennett pegmatite crops out irregularly over a distance
of approximately 380 m and is roughly 200 m wide at its maximum (Landes, 1925; Cameron et al., 1954 ). It strikes east-west,
dips 65-75° to the south, and is hosted by interbedded quartzbiotite schist, amphibolite, and gneiss. The pegmatite is coarseto very coarse-grained, well-zoned and mineralogically diverse.
According to Cameron et al. (19 54 ), the internal zonation of the
Bennett pegmatite consists of an aplitic border zone containing
accessory garnet, biotite, apatite, and schorl; a plagioclasequartz-perthite wall zone with accessory muscovite, apatite,
schorl, beryl, and silvery lepidolite; a quartz-perthite intermediate zone with minor amounts of plagioclase, schorl, garnet, and
beryl; and a quartz core. In addition, Cameron et al. (1954) and
Barton and Goldsmith ( 1968) noted an aplite, a replacement unit,
and small cavities within the pegmatite. However, our detailed
study of the pegmatite shows that the internal zonation consists
of a wall zone, two intermediate zones, a core-margin, a core,
and an aplitic unit. Much of the primary zonation in the western
part of the quarry has been obscured by a cleavelandite-rich replacement unit which hosts miarolitic cavities (Figure 3 and Table 1). The difference between the zonal sequence observed by
Cameron and co-workers and our study may be due to different
levels of exposure during the different mapping periods. The
zones observed during this study are described in detail below.
The wall zone consists of fine- to medium-grained plagioclase, with subordinate quartz, biotite, and K-feldspar. Accessory reddish-brown garnet occurs locally with biotite. Numerous
large xenoliths of quartz-biotite schist and gneiss occur throughout this zone.
The wall zone grades into a medium- to coarse-grained first
intermediate zone dominated by plagioclase, sub-graphic Kfeldspar, and quartz. This zone is also marked by the occurrence
of abundant black tourmaline and the general absence of biotite.

TABLE l: ZONING OF THE BENNETT PEG MA TITE.
1) Border zone - plagioclase, quartz, (garnet, biotite, schorl)
2) Wall zone - plagioclase, quartz, biotite, K-feldspar, (garnet)
3) 1st intermediate zone - plagioclase, quartz, K-feldspar,
schorl, (muscovite, garnet, apatite)
4) 2nd intermediate zone - K-feldspar, quartz, muscovite,
(schorl, apatite)
5) Core margin - K-feldspar, quartz, plagioclase, apatite,
(beryl, muscovite, schorl, mangnocolumbitemanganotantalite)
6) Core - quartz, K-feldspar, (beryl, arsenopyrite)
7) Aplite - albite, quartz, muscovite, (schorl, garnet)
8) Replacement unit - cleavelandite, quartz, (beryl, apatite,
manganocolumbite-manganotantalite, cassiterite, Jepidolite,
elbaite, hydroxyl-herderite, muscovite)
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Figure 3. Horizontal section of the Bennett pegmatite showing the distribution of pegmatite zones (modified map of Larrabee and Adams; Cameron et al., 1954).

When present, biotite occurs as blades which are commonly oriented subnormal to the contact of xenoliths. Reddish-brown garnet, which occurs in greater abundance than in the wall zone, is
found disseminated throughout the zone and along the edges of
biotite blades. Fine-grained flakes of muscovite are rare and
green apatite, typically less than 1 mm in diameter, occurs sporadically throughout the zone.
The second intermediate zone consists largely of very
coarse-grained blocky perthite, quartz, muscovite, and accessory black tourmaline and green apatite. Greenish to blue-green
beryl is locally abundant. This zone has been partly replaced by
the cleavelandite-rich replacement unit in the west end of the
quarry.
The core margin is comprised of blocky microcline, quartz,
plagioclase, and spherical green apatite. Apatite reaches a maximum dimension of roughly I 0 cm, but is typically only 1 to 2 cm
in diameter. Minor anhedral schorl and columnar yellow-green
beryl crystals up to 15 cm long are also found. Medium-grained
muscovite plates are scattered throughout and bladed columbitetantalite is rare.
The lens-shaped core is approximately 30 m long and consists of milky quartz and very coarse-grained, blocky, gray to tan

perthitic microcline. Cleavage faces of some pieces of microcline vary in size from 20 cm to 2 m in length. Coarse-grained
books of muscovite occur locally. Masses of arsenopyrite, up to
10 cm across, and blue-green beryl are rare.
The central portion of the pegmatite is occupied by a gray
aplitic unit. It is elongated along the long axis of the pegmatite
body and is cut by the replacement unit. Smaller lenses and
blocks of aplite are also found scattered elsewhere in the pegmatite. The aplite consists of fine-grained equigranular quartz, albite, garnet, and mica with abundant pea-sized poikilitic black
tourmaline intergrown with quartz. Locally, the aplite becomes
light gray in color due to changes in the color and amount of muscovite. Fine-grained plates of muscovite, typically 0.5 mm long,
vary in color from silver to pale reddish brown. The garnets are
generally less than 1 mm in diameter and are reddish brown to
pink in color. Rare pale green apatite is sparsely distributed
throughout the unit.
The replacement unit consists of medium- to coarsegrained cleavelandite with accessory schorl, beryl, quartz, apatite, muscovite, and lepidolite. Radiating blades of manganocolumbite and masses of cassiterite are locally abundant. This unit
cuts both intermediate zones and the aplite. Crystals of yellow to
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grained lepidolite + quartz assemblage was observed in some
pockets. The cookeite has numerous molds of an unknown prismatic or bladed mineral with diamond-shaped cross-section and
longitudinal striations. The molds are up to 15 cm long and 6 cm
wide and appear to have formed around crystal fragments. Casts
of this same mineral, also of cookeite, have also been found and
resemble spodumene. The interior of the pockets are filled with
clay or "pocket sand" (i.e. fine-grained fragments of pocket minerals).

MINERALOGY

Tourmaline-cleavelandite replacement unit cutting aplite in north wall
of Bennett quarry (photo by Woodrow B. Thompson).

greenish beryl up to 6 cm in diameter as well as perthite crystals
up to 30 cm long occur within the replacement unit where it replaces the second intermediate zone. Isolated patches of pink
montmorillonite occur throughout the unit. A discontinuous
band of large subhedral schorl crystals, some reaching 13 cm in
diameter, occur along the contacts of the replacement unit and
the aplite and second intermediate zone. In all cases, however,
the tourmaline masses are found only in the cleavelandite (Figure 4).
Two styles of pocket development are observed in the Bennett pegmatite. They are distinguished from each other primarily by size and mineralogy. Small pockets, averaging roughly 30
cm in diameter and 15 to 20 cm deep, are formed in the replacement unit, typically near the aplite contacts and in cleavelandite
veins cutting the aplite. The pockets commonly contain cleavelandite, lepidolite, cookeite, "pencil" elbaite, hydroxylherderite, rare manganocolumbite-manganotantalite, and pink
clay (montmorillonite?). The white cleavelandite of the replacement unit grades into clear, well-formed cleavelandite blades on
which the lepidolite has grown. Cookeite commonly coats all
minerals within the cavities and may contain fragmented tourmaline crystals. Large muscovite books adjacent to the pocket
become curved and some are clearly altered to lepidolite.
In contrast, large pockets, such as those which contained
abundant morganite crystals, occur in a "zone" near the contact
of the replacement unit and the second intermediate zone in the
west-central portion of the pegmatite. The pockets vary in size
from 2-4 m long and commonly strike east-west. The ceilings of
these pockets are made up oflarge clear to smoky quartz crystals,
many of which point downward into the pocket. The walls and
floor consist of transparent to white cleavelandite with occasional pink or colorless beryl, green to blue apatite up to 2 cm in
length and 1 cm across, manganotantalite, and cassiterite. Tourmaline is usually absent. A layer of cookeite, up to about l 0 cm
thick, typically covers the bottom of the pocket, although a fine-
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The mineral assemblage of the Bennett pegmatite is quite
diversified (Table 2) and similar to a number of pegmatites in
western Maine, particularly Mt. Mica. A thorough description of
the Bennett pegmatite mineralogy has been given by Landes
(1925), and since that study only a handful of new species have
been found. The following notes briefly summarize some of the
mineralogy of the Bennett pegmatite.

Quartz
Quartz is ubiquitous throughout the entire pegmatite, occurring in the wall and first intermediate zones as anhedral, colorless, gray or smoky-colored sub-graphic intergrowths with Kfeldspar. Massive, anhedral, milky quartz forms a large portion

TABLE 2: LIST OF MINERALS FOUND AT THE
BENNETT PEGMATITE, OXFORD COUNTY, MAINE.

Sulfides

Phosphates

Silicates

Arsenopyrite

Autunite
Carbonate-hydroxylapatite#
Eosphorite#
Fairfieldite#
Fluorapatite
Gorceixite
Goyazite*
Hureaulite
Hydroxyl-herderite
Landesite
Lithiophilite#
Montebrasite#
Reddingite#
Roscherite+
Triphylite#

Al bite
Beryl
Biotite
Chlorite
Gamet group:
Almandine
Spessartine
Kaolinite
Lepidolite
Microcline
Montmorillonite
Muscovite
Pollucite#
Quartz
Tourmaline group:
Schor]
Elbaite
Spodumene#
Topaz#
Zircon+

Oxides/Hydroxides
Cassiterite
Columbite group:
Manganocolumbite
Manganotantal ite
F errotapio Ii te
Manganite(?)
Psilomelane#
Romanechite(?)
Uraninite*
Wodginite

Carbonates
Calcite*
Rhodochrosite#
Siderite

Minerals denoted by(#) were reported by Landes (1925), (+)Morrill (1959), and
(*)Seaman (l 975a, l 975b). Hureaulite was reported by P. Heaney (written communication, 1987). Gorceixite was reported by M. Brownfield (personal communication, 1991 ).
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of the quartz+ microcline core. The aplite and replacement units
contain gray to colorless, anhedral quartz.
Well-developed crystals of milky, smoky, and smokycitrine quartz occur only in the pockets of the pegmatite and may
reach a maximum dimension of several centimeters. The crystals may be attached to the pocket roof and walls or be completely surrounded by pocket clay. They are commonly flattened
along the c-axis or found in parallel groups. Drusy quartz crystals are common as late overgrowths on earlier-formed pocket
minerals, particularly cookeite, tourmaline, and early generations of quartz.
Feldspars are a dominant rock-forming component of the
Bennett pegmatite and second only to quartz as the most abundant mineral in the pegmatite. Microcline is found in all zones,
but is most prevalent in the second intermediate zone and core
where subhedral crystals up to 2 meters long were found. Microcline from the core is subhedral, blocky, coarsely perthitic, varies
in color from white to light brown, and contains inclusions of
muscovite and apatite. Microcline from the second intermediate
zone is also perthitic and contains coarse-grained blebs of gray to
white quartz, while the first intermediate zone microcline is significantly more graphic, less perthitic, and is intergrown with
tourmaline and blocky plagioclase. Euhedral crystals of gray
microcline can be found within some pockets. They are perthitic
and are often overgrown with late cookeite and quartz.
Albite comprises the bulk of the replacement unit and
aplite. Coarse-grained, platy, radiating, and reticulated aggregates of white to gray cleavelandite occur within the replacement
unit of the pegmatite. Within the aplite, albite occurs as subhedral to anhedral grains less than 0.5 mm across. Albite lamellae
up to 1 mm wide can be observed in blocky microcline from the
second intermediate zone, core, and core margin of the pegmatite. Anhedral fine-grained plagioclase dominates the feldspar
mineralogy in the border and wall zones.

Micas and cookeite
The principal mica species which dominates the Bennett
pegmatite is muscovite, although biotite and lepidolite are locally abundant in some zones. Biotite occurs primarily as black
flakes in the wall zone, but may also be found as elongated
blades up to 10 cm long near the contact of xenoliths.
Books of silver muscovite are common in the intermediate
zones and around the margins of the core. The books often show
a diamond-shaped habit with curved-faces. Near pockets in the
replacement unit, muscovite grades into lepidolite. Within the
aplite, muscovite occurs as fine-grained, pale brown flakes.
Silvery to lilac-colored lepidolite occurs in the second intermediate zone, in the replacement unit, and in pockets. Coarsegrained books, commonly with curved faces, are occasionally
intergrown with muscovite. Zoned muscovite-lepidolite crystals are rare. In his original study of the pegmatite, Landes
( 1925) collected fine-grained purple lepidolite forming thin
leafy veins and ridges. This material apparently is a replacement

of an earlier phase. It has also been reported by Landes (1925) as
veins in pollucite and kaolinized spodumene.
Cookeite is prominent in most, if not all, pockets as greenish to beige crusts coating tourmaline, microcline, albite, muscovite, or lepidolite. Masses of cookeite from some pockets often
have drusy quartz crystals on their surfaces. A brownish-pink to
brownish-green fibrous cookeite was observed in the replacement unit, presumably a late alteration of primary spodumene.

Garnet
Gamet is uncommon throughout much of the pegmatite,
but is locally abundant in the wall and first intermediate zone, the
aplite, the replacement unit, and the xenoliths of quartz-biotite
gneiss. The garnets are euhedral to subhedral in shape and
reddish-brown to pink in color. The grain size is fairly uniform,
generally 1 mm across and rarely larger than 3 mm. Rare pink
garnets, less than 0.5 mm across, were observed in cleavelandite
+ cookeite pocket material.
Gamet compositions range from predominantly almandine
in the outer zones to spessartine near the pocket zone (Table 3).
Andradite and pyrope components generally constitute less than
10% of the garnet chemistry. Calcium and magnesium contents
are highest in garnets from the wall zone and significantly lower
in garnets from other units (Figure 5). The average garnet composition from the wall zone is approximately
Alm6gSpess21Pyr6And5. A mass ofreddish-orange garnet collected by Landes ( 1925) is strongly enriched in the spessartine
component (Spess60Alm39Ando.9Pyro.1). Zoning ofFe, Mn, Ca,
and Mg within garnets from the Bennett pegmatite is weak to

A

Wall zone

Ca+Mg

0 1st intermediate zone
D Aplite

<> Replacement unit
£:::,. Pocket

Fe

Mn

Figure 5. Major element chemistry of the Bennett pegmatite garnets.
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TABLE 3: REPRESENTATIVE 'GARNET COMPOSITIONS FROM THE BENNETT PEG MA TITE.

Si02, wt%
A]i03
FeO
MgO
Cao
MnO
Total

2

3

4

5

6

36.4
21.0
32.2
1.8
1.2
7.8

36.6
20.6
29.1
1.0
1.8
11.5

36.1
20.9
28.3
0.3
0.4
14.3

36.5
20.7
29.9
0.5
0.5
12.0

35.9
20.9
18.5
0.0
0.3
24.9

36.3
20.9
17.4
0.0
0.2
26. 1

100.4

100.6

100.3

100.l

100.5

100.9

7

8

9

36.7
19.4
31.1
0.5
0.4
11.3

36.8
19.l
19.4
0.0
0.3
24.8

36.0
21. l
31.7
0.7
0.4
10.2

36.2
20.8
17.2
0.1
0.4
25.9

99.4

100.4

100.l

100.6

10

Samples 1,2 wall zone; 3,4 1st intermediate zone; 5,6 pockets; 7,8 aplite; 9,10 replacement unit.
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Figure 6. Compositions of tourmaline from the Bennett pegmatite.

TABLE 4. AVERAGE MAJOR ELEMENT CHEMISTRY
OF BENNETT TOURMALINE.
Schor]
Brown
Black
AJi03, wt%
Ti02
MgO
FeO
MnO

33.54
0.65
0.87
13.66

35.16
0.12
0.16
8.23

Elbaite
Green

Pink

38.51
0.08
0.07
3 92

41.71
0.00
0.02
0.07

very strong. Garnets from the wall and first intermediate zones
show little compositional zoning. In contrast, garnets from the
aplite and replacement unit are strongly zoned; rims are generally enriched in Mn and depleted in Fe, Mg, and Ca relative to the
cores.
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Tourmaline is a common accessory phase in the Bennett
pegmatite and is found in most zones of the pegmatite, as well as
in the aplite and replacement unit. Schorl, in the first and second
intermediate zones and replacement unit of the pegmatite,
ranges in size from a few millimeters long in the first intermediate zone to several centimeters in the replacement unit. Zoned
tourmaline-.;, with black cores and greenish rims, are sometimes
observed in the second intermediate zone. The aplite contains
poikilitic schorl ranging from 0.3 to 1 cm in diameter. Dark to
light green, pink, "watermelon," and "cucumber" tourmalines
are restricted primarily to the pocket assemblage associated with
the cleavelandite-rich replacement unit. These tourmalines are
usually slender "pencils" less than 1 cm in diameter. Overgrowths of water-clear elbaite occur on green "pencil" elbaite in
some pockets. The pocket tourmalines are often partially coated
by cookeite and clay. In general, schorl is more abundant than elbaite.
Electron microprobe analyses of tourmaline confirms that
all black and some dark brown tourmalines are schorl, while
most green and all pink tourmalines are elbaite (Figure 6). A
comparison of major elements in the Bennett tourmalines (Table
4) shows that schorls are Fe-rich with low but variable MgO,
MnO, and Ti02. Green elbaite show lower FeO and higher
Ab03 than schorl. As expected, Mg, Ti, and Fe decrease to very
low amounts in pink elbaite, while Al remains high.

Beryl
Beryl is abundant in the second intermediate zone and core
margin of the pegmatite and rarely in the core and pocket zone.
Beryl from the second intermediate zone and core margin varies
in color from yellow to green. Rare aquamarine can be found in
the core and near the pocket zone. The crystals are prismatic and
rarely have well-developed pinacoid faces. In contrast, pocket
beryls typically show well-developed, but commonly etched,
prism faces, basal pinacoids, and bipyramidal faces.
Pale pink to orange-pink columnar and stubby beryl crystals are restricted to the pocket zone of the pegmatite. The largest

The Bennett pegmatite, Oxford County, Maine
manganotantalite from pocket assemblages have higher
Mn/(Mn +Fe) and Ta/(Ta +Nb) ratios than manganocolumbitemanganotantahte from other parts of the pegmatite. Trace
amounts ofTi, Sc, Fe 3+, and Sn are common and their total rarely
exceeds 1.0 oxide wt%. Some crystals of pocket manganotantalite contain microscopic inclusions of wodginite. Microprobe
analyses show Ta>Nb and Mn>Fe with Sn02 contents ranging
from 17.5 to 19.2 wt%. FeO, Sc203, and Ti02 contents are all
less than 1.0 wt%.
Ferrotapiolite was identified from a sample provided by the
Harvard Mineralogical Museum and presumably collected by
Landes during his original study of the pegmatite.
+Fe)
and Ta/(Ta +Nb) ratios are 0.06 and 0.90, respectively. Sn,
Sc, and Mn occur in minor quantities.
Black to dark reddish-brown masses of cassiterite, up to 90
kg (Landes, 1925), occur with quartz and cookeite in pockets of
the replacement unit. Rare sharp pyramidal crystals have been
found in cleavelandite. Twinned crystals are present, but rare.
Electron microprobe analyses show that cassiterite contains minor, but variable amounts of Fe, Ti, Nb,
and Mg.

Figure 7. Ron Holden drilling to remove the "Rose of
Maine," October 1989 (photo by Wayne Flanders).

Apatite is the dominant phosphate mineral found in the
Bennett pegmatite. Other phosphates occurring in minor quantities include amblygonite-montebrasite, triphylite-lithiophilite,
and secondary phosphates of Fe, Mn, Ca, and Be. Apatite is a
major component of the core margin and is locally abundant in

and perhaps finest morganite ever from Maine was the "Rose of
Maine," a 23 x 30 cm, columnar morganite weighing nearly 22
kg (Ron Holden, personal communication; Figure 7). The
crystal was found in the pocket zone of the Bennett pegmatite.
Colorless and milky-white beryl occurs infrequently in the
pocket zone as small tabular crystals with etched bipyramid and
prism faces.

Niobium-Tantalum-Tin oxides
Euhedral to subhedral, platy and blocky crystals of
manganocolumbite-manganotantalite occur with cleavelandite,
quartz, apatite, and lepidolite of the pocket assemblage. Although most appear black and opaque in a hand sample, many
are actually a translucent, dark reddish-brown color. Color zoning (black rims, reddish cores) is evident in some crystals.
Bladed and radiating aggregates of manganocolumbitemanganotantalite from the replacement unit are embedded in
coarse-grained cleavelandite associated with quartz, yellow
beryl, and zircon.
Electron microprobe studies of Nb,Ta-oxide minerals
from the Bennett pegmatite revealed a strong concentration of
Mn relative to Fe with variable Ta/Nb ratios (Figure 8, Table 5).
Mn/(Mn +Fe) ratios vary only from 0.60 to 0.98 while Ta/(Ta +
Nb) ratios range from 0.09 to 0.86. Manganocolumbite-

A

Columbite-tantalite

0

Wodginite

D

Tapiolite

Figure 8. Compositions ofNb,Ta,Sn minerals from the Bennett pegmatite plotted in the columbite quadrilateral
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TABLE 5: REPRESENTATIVE ELECTRON MICROPROBE ANALYSES OF Nb, Ta, Sn MINERALS FROM THE BENNETT PEGMATITE.

2

3

4

5

6

Ta20s
Sn02
Ti02
Fe203
FeO
MnO

66.3
11.1
0.2
1.1
1.8
6.6
12.2

66.8
13.0
0.0
0.7
0.0
2.6
17.3

32.6
49.7
0.0
0.0
0.0
16.5

7.3
78.9
0.8
0.0
0.4
0.1
14.4

6.7
64.2
17.5
0.2
0.0
0.7
11.1

6.8
62.1
19.2
0.2
0.8
0.0
11.8

Total

99.3

100.4

99.9

101.9

100.4

100.9

wt%

I. I

7

8

9

10

65.9
15.9
0.1
0.0
0.5
10.9

0.0
1.4
97.3
0.3
0.1
0.2
0.0

1.3
3.4
95.4
0.1
0.0
0.7
0.0

5.5
79.7
0.4
0.3
0.0
12.7
0.8

98.4

99.3

100.9

99.4

Samples 1,2 manganocolumbite; 3,4 manganotantalite; 5-7 wodginite; 8,9 cassiterite; 10 ferrotapiolite

the intermediate zones, replacement unit, and some pockets of
the pegmatite. Apatite occurs as dark green, nearly spherical
subhedral to anhedral grains in the core margin zone and replacement unit. Some grains are zoned with bluish or white rims. Apatite occurs as rare, isolated grains and inclusions in tourmaline
and garnet within the aplite.
Stubby blue to pale green apatite crystals occur as rare constituents in some pockets and are associated with cleavelandite,
quartz, manganocolumbite, and hydroxyl-herderite. Some crystals are zoned yellow, colorless, green, or blue parallel to the caxis.
Electron mi crop robe analysis of apatites collected from the
Bennett pegmatite shows that they are all F-rich (fluorapatite)
with variable concentrations of Mn and Fe (Table 6). The dark
green variety of apatite contains up to 9.1 % MnO and 0.2% FeO
while blue, aqua, and pale green apatites from pockets typically
have less than 0.5% MnO and practically no Fe. Fluorapatite inclusions from the aplite are only slightly more emiched in Fe
(0.4% FeO) with minor Mn (1-2% MnO).

TABLE 6. ELECTRON MICROPROBE ANALYSES OF APATITE,
TRIPHYLITE, AND LITHIOPHILITE FROM THE
BENNETT PEGMA TITE.

2
P20s, wt%
FeO
MnO
Cao
F

41.3
0.2
9.2
45.8
3.8

O=F

100.3
1.6

Total

98.7

40.9
0.4
1.9
55.5
n.d.

98.7

3

4

44.5
28.2
16.7
0.0
0.0

45.1
4.1
41.5
0.1
0.0

89.4

90.8

*Partial electron microprobe analysis. Li20 not detected by electron microprobe.
l - Green apatite from core margin.
2 - Apatite inclusion in schorl from aplite.
3 - Triphylite
4 - Lithiophilite
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Landes ( 1925) described carbonate-hydroxylapatite ( dahllite) as dark yellowish-green encrustations and overgrowths on
fairfieldite and eosphorite. Its occurrence appears to be restricted to the rhodochrosite-eosphorite-fairfieldite assemblage.
Montebrasite occurs as rare fine-grained gray masses and
white nodules within the pegmatite (Landes, 1925). The zone
from which this material was reported is unknown. The finegrained material is associated with microcline or rhodochrosite.
The white nodules are rimmed by beige kaolinite and are associated with ckavelandite and lepidolite.
Triphylite and lithiophilite were observed by Landes
( 1925) as rare dark bluish-gray to salmon-pink to pink masses in
quartz and cleavelandite. The zone(s) in which these minerals
occur is unknown. Electron microprobe analysis of the triphylite
and lithiophilite shows a considerable range ofMn/(Mn +Fe) ratios for the series (Table 6). Triphylite is notably Fe-rich
(Mn/(Mn +Fe)= 0.38), while the lithiophilite approaches the
end-member composition (Mn/(Mn +Fe)= 0.91.
Secondary phosphates derived from the alteration oflithiophilite are present in small quantities in the Bennett pegmatite.
They include eosphorite, fairfieldite, reddingite (Landes, 1925),
and hureaulite (P. Heaney, written communication, 1987). Unfortunately, their paragenesis is difficult to ascertain, although it
is believed they were part of the pocket assemblage. Welldeveloped honey-colored, acicular to prismatic crystals of
eosphorite are intimately associated with rhodochrosite.
Eosphorite crystals are typically striated along their length and
may reach a maximum dimension of 1.5 cm. The crystals often
occur as reticulated or radial aggregates. Fairfieldite occurs as
clear to yellowish crystals when fresh and chalky white when
slightly altered. It occurs with rhodochrosite and eosphorite on
albite and muscovite. Dark reddish-brown to orange crystals
and veinlets of reddingite cutting lithiophilite occur as part of a
late secondary assemblage which includes rhodochrosite,
quartz, fairfieldite, and manganese oxides. The crystals are typically less than 1 cm long and are often striated along their length.
Masses of hureaulite in cleavelandite were identified by X-ray
diffraction (unpublished data of P. Heaney, 1987).
Yellowish crystals of hydroxyl-herderite, up to 3 cm long,
occur in the pocket zone of the pegmatite and in some solution
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cav1t1es. They are usually found on quartz crystals, but also occur on crusts of cookeite and fine-grained lepidolite that coat
pocket quartz and albite.

GENETIC CONSIDERATIONS
The Bennett pegmatite is typical of many rare-element
granitic pegmatites found worldwide that are emiched in Be, Nb,
Li, and F. It shows well-developed internal zonation and is
marked by a diverse array of accessory minerals, highlighted by
tourmaline, beryl, and columbite group minerals. The present
available data is insufficient to adequately address the problem
of pegmatite evolution. However, detailed investigation of the
Bennett pegmatite is currently in progress with mineralogical
and geochemical studies aimed at developing a model for the origin of the pegmatite.
The Bennett pegmatite presumably crystallized in a series
of nearly concentric zones from a geochemically evolved, hydrous silicate melt emiched in incompatible elements and volatile components. The time of crystallization of the copious aplite
is difficult to ascertain at this time, although the presence of
aplite blocks in the first intermediate zone suggests that the aplite
formed during the early stages of pegmatite consolidation. Extensive replacement of primary zones by a cleavelandite-rich
unit occurred as a late crystallization event. Pocket formation
may have coincided with the crystallization of the replacement
unit and may have been triggered by the late crystallization of
tourmaline. Initially, the pegmatitic melt became emiched in incompatible elements (Be, Nb, Ta,
Rb, Cs), volatiles (B, F)
and water. As boron was removed from the system due to tourmaline crystallization, large quantities of aqueous fluid
may have exsolved from the sodic-rich, silicate melt followed by
the precipitation of alkali aluminosilicates and oxide minerals
(London, 1986). This is strongly supported by the abundance of
large quantities of tourmaline, beryl, and columbite-tantalite in
the replacement unit.
The pockets, which occur wholly within the replacement
unit or at its contact with primary zones, are generally B-poor as
evident by the general scarcity of tourmaline. Many of these
pockets contain abundant quartz with accessory pink beryl or
hydroxyl-herderite, which reflect their general enrichment in Be
and Cs. Manganocolumbite-manganotantalite and manganoan
fluorapatite are often found on the walls and floor of these pockets. Pockets containing considerable tourmaline also contain
abundant lepidolite and in general, lack the above-mentioned
minerals.
Pocket rupture and chemical corrosion are believed to have
occuned as evidenced by broken, shattered, and highly fractured
crystals found within the interior of the pocket. Beryl, tourmaline, and occasionally pocket microcline are sometimes etched.
The mineral assemblages and available chemical data suggest that the Bennett pegmatite is a moderately to highly fractionated body. Fractionation of Fe/Mn in garnet, Nb-Ta oxide
minerals, and phosphates proceeds towards Mn emichment as

exemplified by the presence of spessartine, manganocolumbitemanganotantalite, manganoan fluorapatite, and lithiophilite.
Extreme Mn enrichment is typical of lepidolite- and microlitebearing units rich in fluorine .. The occurrence of Mn-dominant
phases supports the idea that the Bennett pegmatite was F-rich
for at least a part of its crystallization history. Nb/Ta fractionation within the pegmatite is also extensive as shown by the progressive enrichment in Ta from early zones to late pocket assemblages. The presence of cassiterite and wodginite is evidence of
Sn enrichment which is not uncommon in highly fractionated
pegmatites. The occurrence of spodumene, minor lepidolite, elbaite, triphyhte-lithiophilite, montebrasite and pollucite from
the Bennett pegmatite strongly supports high degrees of Li and
Cs fractionation.
A genetic link between the Bennett pegmatite and a specific granitic intrusion is impossible to establish at this time due
to the lack of detailed chemical characterization of the pegmatite
and neighboring intrusions. However, recent reconnaisance of
the area strongly suggests that the Streaked Mountain pegmatitic
granite represents the best candidate as a possible parent granite
for the Bennett pegmatite. The Streaked Mountain pluton,
which is located less than l km from the Bennett pegmatite,
shows textural variations typical of fertile granites producing
pegmatites (Cerny and Meintzer, 1989). Notwithstanding the
near identical textural and mineralogical similarities of the aplite
in the Bennett pegmatite and the aplitic facies of the Streaked
Mountain granite and the obvious spatial connection to the pegmatite, there is little data at this time to conclusively support such
a granite-pegmatite relationship and conclusions of this kind
must await the results of studies currently in progress.
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Analyses

Primary Phosphates from Pegmatites in Maine
and Other Localities
Paul B. Moore
Warwick, New York 10990

Introduction
Granitic pegmatites, very coarsely-crystalline (dm-m grain
size) chemical equivalents of granites, occur worldwide as older
(60 Ma - 2000 Ma) igneous bodies. Principal pegmatite mineral
constituents are primary quartz, feldspars, and micas. Accessory
minerals, outside the composition range of these primary constituents, include worldwide over 300 identified species from the
rest liquid pegmatite derivatives of parent granites. The vast majority of such phases are secondary, and crystallized as hydrothermal reflux products of primary pegmatite accessory phases.
By far the most important accessory parent phase is the series
triphylite-lithiophilite, LiFeP0 4 - LiMnP0 4 .
Triphylite-lithiophilite form a solid solution series. In this
case, the transition metals can mix in all proportions over their
available atomic positions. The general series formula is written
Li(Fe,Mn)P0 4 . Here, the 50% atom site demarcation determines
the side (member) of the series. For example, writing Tr= triphylite and Lt= lithiophilite, then Tr60 Lt40 means 60 atom percent
(%) of triphylite "molecule" and 40 atom % of lithiophilite
"molecule" in the crystal.
Many pegmatite provinces have been recognized throughout the world. Of the thousands of chronicled individual pegmatite bodies, a recognized few to some hundreds may occur within
a province. The pegmatites in a province have similar accessory
mineral compositions, grain sizes, and fabrics, and frequently
the same or similar host rocks. Important provinces include New
England (Maine, New Hampshire, Massachusetts, Connecticut),
the "Carolinas" (Virginia, North Carolina, South Carolina,
Tennessee, Alabama), Llano Co. (Texas), Colorado, the Black
Hills (South Dakota), the White Picachos (Arizona), and the San
Diego (California) pegmatites in the U.S.A. Each province has
its own chemical personality. World-wide, other well-known
provinces include the Recife and Minas Gerais regions (Brazil),
and the Windhoek bodies in Namibia (such as Rubicon).
Some scientists believe gem-bearing pegmatites have predominant manganese in earlier accessory phases. If a strong cor-

relation exists between Mn-rich accessory phases in pegmatites
and gem pockets, then we ought to know why this is so!
A sensible explanation for the observed ratio of Fe:Mn in
primary phosphates can be made. Boron is a constituent of most
pegmatite fluids and most of this light element (N =5) is sequestered in the complex borosilicate, tourmaline. Jet-black schorl
can contain over 20 wt % (FeO + Fe 20 3)! The most Mn-rich
tourmaline is yellow tsilaisite, which can contain up to 8 wt %
MnO, but it seems to be a rather rare and restricted member of the
tourmaline series. Schorl is the ubiquitous accessory boronbearing species in pegmatites. It crystallized from the early wall
zone to the intermediate zones, often as large crystals. Although
the Fe/Mn thermochemistry is presently poorly understood, it
seems that the tourmaline crystal structure has a much greater
preference (affinity) for the smaller Fe 2 +/Fe 3+ over the slightly
larger Mn2+ ions.
It follows that initial pegmatite fluids with high boron content would scavenge and sequester the far more abundant iron
first (the Fe :Mn solar nebular ratio is 94.2:1) into the tourmaline
structure. During the course of progressively inward "onionlike" zoned crystallization of the body, the fluid remaining
would tend to become relatively enriched in manganese. At the
final stage of aqueous liquid separate, nearly all iron would be removed from the system, leading to the "final squirt" of fluid from
which crystallized beautiful green, pink, red, and even colorless
tourmalines. The greens and reds are dictated by predominant Fe
and Mn in the crystals respectively. Such stones are highly prized
as gems. Bear in mind that gem pockets usually make up a very
small volume percentage of the pegmatite body.
We eventually see this in Table 1. Famous gem occurrences
like the Dunton quarry in Newry, the Bennett quarry in Buckfield, Mt. Mica in Paris, the Tamminen quarry in Greenwood,
and Mt. Apatite in Auburn were (and some still are) gem tourmaline producers, with lithiophilite, or very manganoan triphylite,
generally as the principal member of the series in the earlier crys-
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tallized parts of the bodies. The point is really driven home when
it is realized that, of the hundreds of earlier mined pegmatites in
the Black Hills, South Dakota, only two yielded elbaite and rubellite tourmalines frozen in late platy "cleavelandite" (albite, or
soda feldspar) - the Bob Ingersoll mine near Keystone, and the
Skookum mine (Custer Mountain Lode) near Custer. Both of
these South Dakota pegmatites stand alone as having the lithiophilite member as the principal phosphate phase in the earlier
units. The remainder of the province's pegmatites are iron-rich
triphylite producers.
The roll call of rubellite pegmatites in other areas reads almost monotonously. The famous San Diego, California; Minas
Gerais, Brazil; and Namibia gem producers also have lithiophilite as the accessory phase in the series. As a final, crashing,
and rather remarkable observation, the hundreds of New
Hampshire pegmatites are famous for their large (up to 10 m) triphylite crystals and "pods" (cf. the Palermo #1 mine). But near
Raymond in Rockingham County (near the state's biggest city,
Manchester, in the southeastern part ofN ew Hampshire), the socalled Chandler pegmatite yields nearly pure end-member
lithiophilite of a tan color (see Table 1). The earliest units have
abundant schorl, but all the zones which crystallized after lithio-

philite show elbaite and rubellite tourmalines frozen in platy
cleavelandite - a pegmatite's fate practically umivaled anywhere
else in the state of New Hampshire!
A word about boron and iron contents in pegmatitic fluids.
A model that invokes a source of higher boron content in the fluid
compared with another source ipso facto is unreasonable.
Rather, if boron in the fluid scavenges iron selectively over manganese, then it is possible in a closed conduit that iron depletion
relative to manganese might occur with respect to distance traveled. Deep-seated pegmatites may possess more iron in
triphylite-lithiophilite than shallow ones, e.g. mostpegmatites in
New Hampshire were deeper when they crystallized than the
Maine pegmatites. Shallower boron sources may have come
from enclosing rocks which were initially boron-rich sediments.
Deeper boron sources may have occurred from outgassing (as
boron hydrides?) of the mantle etc. Providing the final stage of
pegmatite crystallization is in a rather closed and sealed system,
the pegmatite's fate seems to be increasing Mn/Fe ratios with
successively crystallizing units. Just as a succession of pegmatites may have successively increasing Mn/Fe ratios, a single
pegmatite unit could repeat the same transition metal zonation
with time.

TABLE 1. ANALYSES OF PRIMARY PEGMATITE PHOSPHATES
Species

MnO

FeO

MgO

By Elemental Content

Lithiophilite
Triphylite

35.0
0.0

0.0
35.4

0.0
0.0

By Oxide Content

Lithiophilite
Triphylite

42.76

California
Elizabeth "R" M, Pala
Victor P, Rincon
Katerina M, Pala
Beebe P, Jacumba

Lithiophilite
Lithiophilite
Lithiophil ite
Lithiophilite

Connecticut
Strickland Q, Portland
Fillow Q, Branchville, Redding
Maine
Pulsifer Q, Auburn
Groves Q, Auburn
Bennett Q, Buckfield
Emmons Q, Greenwood
Tamminen Q, Greenwood
Tamminen Q, Greenwood
Emmons Q, Greenwood
Berry Q, Poland
Tamminen Q, Greenwood
Mount Rubellite Q, Hebron

Local it/

I(%)

Mn;{Mn +Fe}

Sourcet

Theoretical
35.0
35.4

1.0
0.0

45.54

42.76
45.54

1.0
0.0

39.9
42.7
33.6
24.6

3.6
3.7
10.5
19.7

43.5
46.4
44.1
44.3

0.92
0.92
0.76
0.56

Anthony
Anthony
Anthony
Anthony

Lithiophilite
Lithiophilite

40.4
32.65

1.2
12.57

41.6
45.22

0.97
0.72

Richard Schooner
Landes, 1925

Lithiophilite
Lithiophilite
Lithiophilite
Lithiophil ite
Lithiophilite
Lithiophil ite
Lithiophilite
Lithiophilite
Lithiophilite
Lithiophilite

35.44
33.98
42.58
31.58
32.05
37. l
27.02
31.90
27.2
24.1

1.10
1.10
2.94
3.76
4.41
6.2
7.74
10.96
17.3
20.l

36.54
35.08
45.52
35.34
36.46
43.3
34.76
42.86
44.5
44.2

0.97
0.97
0.94
0.89
0.88
0.86
0.78
0.74
0.61
0.55

Vandall King
Dudy Groves
Landes, 1925
Vandall King
Nestor Tamminen
Nestor Tamminen
Vandall King
Bennan & Gonyer, 1930
dump collected
dump collected

tM =mine Q =quarry P =prospect
! Sample numbers indicate mineral pairs from the same specimen.

334

0.0
0.01
0.01
0.04
0.03

Kampf
Kampf
Kampf
Kampf

Analyses of primmy phosphates
TABLE I. CONTINUED.
MgO

I(%)

17.72
17.36
22.9
29.33
20.41
19.71
20.92
23.06
21.31
22.07
22.92
22.05

0.02
0.03
0.04
0.01
0.38
0.02
0.11
0.06
0.08
0.24
0.64

36.46
34.85
43.2
55.26
35.30
34.25
34.71
37.99
35.18
34.49
34.72
33.50

23.92

0.50

35.23

23.85
25.48
26.06

0.37
0.69
0.56

7.38

Species

Brown-Thurston P, Rumford
BB #7 Q, Norway
Mount Mica Q, Paris
Dunton Q, Newry
Dunton Q, Newry [#1]
Black Mountain Q, Rumford
Mount Rubellite Q, Hebron
Dunton Q, Newry
Scotty Q, Newry
Dunton Q, Newry
Bell Pit, Newry
Nevel Q, Newry [B-2]
Nevel Q, Newry (B transect)
Nevel Q, Newry (T transect)
Dunton Q, Newry [#1]
Nevel Q, Newry (H transect)
Lobikis Q, Peru
Plumbago Mountain P, Newry
W. Pegmatite, Red Hill, Rumford

18.74
Purpurite
17.49
Lithiophilite
Triphylite
20.3
25.93
Heterosite
14.89
Triphylite
14.54
Triphylite
Triphylite
13.79
14.93
Heterosite
Triphylite
13.87
Triphylite
12.42
Triphylite
11.80
Triphylite
11.45
Triphylite (contains Mg and Zn)
Triphylite (contains Mg and Zn)
11.31
Heterosite
Triphylite (contains Mg and Zn)
Heterosite
11.44
Heterosite
10.55
Triphylite
7.99

New Hampshire
Chandler Q, Raymond
Palermo #I Q, Groton
G. E. Smith Q, Newport

Lithiophilite
Triphylite
Triphylite

2.5
31.50
32.93

South Dakota
Custer Mountain Q, Custer
Custer Mountain Q, Custer
Custer Mountain Q, Custer
Custer Mountain Q, Custer
Townsite Q, Pringle
Townsite Q, Pringle
Townsite Q, Pringle
Bob Ingersoll Q, Keystone
Hot Shot Q, Custer
Hot Shot Q, Custer
White Elephant Q, Nihart
Helen Beryl Q, Fourmile
Black Hills #1 (unspecified)
Black Hills #1 (unspecified)
Black Hills #I (unspecified)
Bob Ingersoll Q, Keystone
Bob Ingersoll Q, Keystone
Wright Q, Fourmile
Wright Q, Fourmile
Location "F'', Black Hills
Elkhorn Q, Custer
Soda Spar Q, Glendale
Dan Patch Q, Keystone
Dan Patch Q, Keystone
Rainbow #4, Fourmile
Rainbow #4. Fourmile
Tip Top Q, Fourmile
Bull Moose Q, Custer
Pleasant Valley Q, Fourmile
Pleasant Valley Q, Fourmile
Pleasant Valley Q, Fourmile
Pleasant Valley Q, Fourmile
Nihart

MnO

FeO

Local it/

43.0
10.23
3.11

Lithiophilite
Lithiophilite
Lithiophilite
"Alluaudite"
Alluaudite-(NaNa)
Triphylite
Alluaudite-(NaNa)
21.3
Triphylite
"Alluaudite"
Triphylite
18.3
Triphylite
Triphylite
Heterosite
Ferrisicklerite
"Alluaudite"
13.5
Triphylite
Triphylite
Heterosite
Alluaudite-(o Na)
Triphylite
Triphylite
Triphylite
10.5
Triphylite
Triphylite
Heterosite
Alluaudite-(D Na)
Triphylite
Triphylite
Ferro-alluaudite-(D Na) (contains
Heterosite (contains Mg)
Triphylite (contains Mg)
Ferro-alluaudite-(o Na) (contains

22.7
24.4

30.6

33.0

Mg)

Mg)

Mn; {Mn+ Fe}

+

Source+

35.29
36.03
34.05

0.51
0.50
0.47
0.47
0.42
0.42
0.40
0.39
0.39
0.36
0.34
0.34
0.33*
0.33*
0.32
0.32*
0.32
0.29
0.23

Vandall King
Ray Woodman
in situ
Vandall King
Vandall King
Vandall King
Vandall King
Vandall King
Vandall King
Vandall King
Vandall King
Vandall King
King & Pope, 1990
King & Pope, 1990
Vandall King
King & Pope, 1990
Vandall King
Vandall King
Vincent Shainin

45.5
41.73
43.42

0.94
0.24
0.09

in situ
in situ
Chapman, 1943

34.2
37.0
37.I
39.3
31.8
33.6
31.6
44.0
34.7
42.7
37.8
32.7
35. l
35.6
32.8
44.l
36.5
35. l
33.3
36.5
37.8
33.4
43.5
38.0
34.7
33.9
35.8
36.4
33.2
34.I
32.9
32.1
34.2

0.74
0.74
0.71
0.72
0.49
0.47
0.46
0.48
0.45
0.43
0.36
0.34
0.33
0.33
0.32
0 31
0.31
0.31
0.31
0.31
0.28
0.28
0.24
0.24
0.24
0.24
0 22
0.22
0.29
0.23
0.20
0.20
0.21

DJF-l;Fisher, 1946
CM-5
CM-2
CM-5
TO-I
T0-1
T0-2
in situ
HS-I
in situ
WE-I
HB-1
LU-6
LU-6
LU-6
in situ
BI-2
WR-9
WR-9
LF-1
EL-1
SSP-1
in situ
DP-I
RB-8
RB-8
TT-1
BM-2
PV-3
PV-3
PV-4
PV-4
LI-1

mine Q =quarry P =prospect Sample numbers indicate mineral pairs from the same specimen.
Sample numbers indicate mineral pairs from the same specimen.
* average of 4-7 samples
§ indicates low phosphorus determination
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TABLE I. CONTINUED.
Species

Local it/
South Dakota (continued)
Old Mike Q, Berne
John Ross Q, Fourmile
Victory Q, Custer
Victory Q, Custer
Victory Q, Custer

MnO

Triphylite (contains Mg)
Triphylite (contains Mg)
2
ferrowyllieite-(Mn +NaNa) (/Mg)
2
ferrowyllieite-(Mn +NaNa) C!Mg)
Arrojadite ('v/Mg)

4.3
3.62
3.62

FeO

MgO

Mn; iMn +Fe}

29.2
29.9
37.01

29.0
31.5
33.5
33.52
40.63

0.18
0.17
0.13
0.11
0.09

OM-2
JR-1
Moore and Ito, 1973
Moore and Ito, 1973
Moore and Ito, 1973

Miscellaneous Localities

Brazil
Corrego de Urucum,
Galileia, M.G.
Bacqueirao P, Parelhas

Lithiophilite

34.9

6.7

41.6

0.84

in situ

Lithiophilite

31.4

9.9

41.3

0.76

in situ

Canada
Tanco M, Manitoba

Lithiophilite

36.0

5.6

41.6

0.87

Al Falster

31.4

10.9

42.3

0.74

in situ

Namibia
Rubicon

Rubicon

tM = mine Q = quany P = prospect
t Sample numbers indicate mineral pairs from the same specimen.
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INTRODUCTION
In 1991 and 1992, 14 suspected crandallite-group phosphate minerals were sent by Vandall T. King to the authors for
analysis. The minerals were collected from the following localities in the state of Maine: Bell
Newry; Bennett quarry, Buckfield; Black Mountain quarry, Rumford; Dunton quarry, Newry;
Harvard quarry, Greenwood; Mount Mica pegmatite, Paris; and
Mount Rubellite pegmatite, Hebron (Table
Crandallite group
minerals have also been reported in Maine at the Rose Quartz
Crystal area, Newry, and the Ford Hill quarry, Rumford. Information on the locations and mineralogy of these sites can be
found in King and Foord (1994) and Thompson et al. (this volume). The authors used X-ray diffraction and scanning electron
microscopy with energy dispersive spectrometry (SEM-EDS) to
analyze fourteen mineral samples and found three of them to be
non-crandallite group minerals. One specimen, from Mount Ru-

TABLE I: LOCATION OF MAINE PEGMATITE SAMPLES*
1.

Goyazite - taken from muscovite specimen, Bell Pit, Newry, Maine.

2.

Goyazite - taken from quartz specimen, Bell Pit, Newry, Maine.

3.

Goyazite/gorceixite - strongly zoned, Bennett quarry, Buckfield, Maine.

4.

Goyazite - weakly zoned, Harvard quarry, Greenwood, Maine.

5.

Goyazite - found with siderite, Bell Pit, Newry, Maine.

6.

Goyazite - Harvard quarry, Greenwood, Maine.

7.

Gorceixite

8.

Crandallite - Dunton quarry, Newry, Maine.

*

zoned, Bell Pit, Newry, Maine.

Of the 14 samples collected, 3 specimens were found to be non-crandallite
group minerals and 3 other specimens were too fine-grained to be analyzed.
The locations of the remaining 8 samples are listed above.

bellite, was identified as pseudo-rhombohedral hydroxylherderite, (CaBe(P0 4 )(0H, F)); the other two minerals, from
Mount Mica and Black Mountain, were found to be the first two
natural occurrences of KZri(P0 4 )J. The specimen from Mount
Mica was collected by Gene T. Bearss of Sanford, Maine. The
new minerals were characterized and named kosnarite (Brownfield et al., 1993) and mccrillisite (Foord et al., 1994 ).
general formula for the crandallite group is
AB 3 (X0 4 MOH, F) 5 ·H 20, where A=
Ca, Ce, La, Nd, Pb,
Sr, or Th; B =Al or Fe 3 +; and X =As, P, or Si. The crystal structure of the crandallite group permits extensive replacement of
one element by another. The crandallite minerals are difficult to
differentiate by X-ray diffraction methods since they are members of a solid solution series that, in Maine, are represented by:
crandallite
goyazite
gorceixite

CaA13 (P0 4 h(OH) 5 ·H20
SrA1 3 (P0 4 h(OH) 5 ·H 2 0
BaA1 3 (P0 4 h(OH) 5 ·H20

Therefore, the chemical composition of these samples was determined using electron microprobe analysis.

ANALYTICAL METHODS AND
INSTRUMENTATION
Because of the small quantities and fine crystal size of the
material, X-ray powder diffraction data were obtained using
Gandolfi and Debye-Scherrer cameras. Chemical composition
was determined with an ARL SEMQ electron microprobe using
an OPUS microprobe automation system (Meeker and Quick,
1991) with on-line CITZAF correction procedures (Armstrong,
1988) at the U. S. Geological Survey in Denver, Colorado. Standards used were
Amelia albite;
anorthite;
Wilber-
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TABLE 2: ELECTRON MICROPROBE ANALYSES FOR CRANDALLITE-GROUP MINERALS FROM MAINE PEGMA TITES
(NORMALIZED ON 14 OXYGENS)

Oxide (Wt%)
A]z03
P20s
Cao
SrO
BaO
H20*
Total

la
330
31.9
0.7
19.1
1.8
13.S
100.0

lb
33.1
32.2
0.6
19.8
0.1
14.2
100.0

2a
33.2
33.1
0.0
20.7
0.1
12.9
100.0

2b
33.0
32.2
0.0
20.9
0.1
13.7
100.0

Ca
Sr
Ba
H
0

32. I
30.2
0.6
9.6
14.8
12.7
100.0

32.4
31.2
I. I
11.3
11.2
12.8
100.0

3c
32.6
30.8
0.3
11.7
12.0
12.6
100.0

3d
32.4
30.4
0.5
10.9
12.9
12.9
100.0

3e
32.3
31.0
0.9
12.3
11.7
12.4
100.0

3f
32.8
31.6
1.6
11.4
10.3
12.3
100.0

4a
32.7
32.4
0.0
19.4
2.2
13.0
100.0

4b
32.6
32.0
0.2
IS.7
7.0
12.S
100.0

Empirical Fonnula

Atoms
Al
p

Sample Number
3a
3b

2.97
2.06
0.06
0.84
O.OS
6.8S
14.00

2.93
2.0S
O.OS
0.86
0.00
7.12
14.00

2.98
2.14
0.00
0.91
0.00
6.S6
14.00

2.9S
2.07
0.00
0.92
0.00
6.9S
14.00

3.03
2.04

o.os
0.44
0.46
6.77
14.00

3.00
2.07
0.09
O.SI
0.39
6.71
14.00

3.0S
2.07
0.03
O.S4
0.37
6.66
14.00

3.03
2.04
0.04
0.50
0.40
6.82
14.00

3.03
2.09
0.03
O.S7
0.37
6.SS
14.00

3.03
2.10
0.13
O.S2
0.32
6.4S
14.00

2.97
2.11
0.00
0.88
0.07
6.67
14.00

3.00
2.12
0.02
0.71
0.21
6.52
14.00

7b

7c

7d

Sa

Sb

*Water by difference

TABLE 2: CONTINUED.

Oxide (Wt%)
Alz03
P20s
Cao
SrO
BaO
H20*
Total

Sa
32.9
32. I
0.6
19.7
O.S
13.9
100.0

Sb
32.S
32.5
0.1
20.7
0.4
13.S
100.0

6a
31.9
31.S
0.0
lS.6
2.1
14.6
100.0

6b
32.6
31.9
0.0
19.4
1.9
14.2
100.0

32.S
31.6
0.0
l S.S
2.1
14.7
100.0

32.9
31.S
0.0
19.1
2.0
14.5
100.0

7a
31.6
29.9
0.3
9.6
15.1
13.S
100.0

31.2
29.S
0.2
11.9
13.4
13.5
100.0

31.6
29.9
0.3
10.S
14.7
13.0
100.0

31.6
29.5
0.3
5.9
IS.9
13.S
100.0

36.2
33.S
12.3
0.7
1.S
IS.5
100.0

3S.9
33.4
11.9
0.9
2.2
IS.7
100.0

Empirical Formula

Atoms
Al
p
Ca
Sr
Ba
H
0

Sample Number
6c
6d

2.94
2.01
O.OS
O.S6
0.02
7.02
14.00

2.94
2.09
0.01
0.91
0.01
6.S5
14.00

2.92
2.03
0.0
O.SI
0.06
7.30
14.00

2.92
2.0S
0.0
O.SS
0.06
7.19
14.00

2.97
2.02
0.0
O.S2
0.06
7.39
14.00

2.93
2.01
0.0
O.S4
0.06
7.32
14.00

2.96
2.01
0.03
0.44
0.47
7 17
14.00

2.93
2.01
0.02
0.5S
0.42
7.IS
14.00

2.99
2.03
0.03
0.49
0.46
6.9S
14.00

2.97
1.99
0.03
0.27
0.59
7.3S
14.00

2.97
1.99
0.92
0.03
0.04
7.19
14.00

2.9S
1.97
O.S9
0.04
0.06
7.31
14.00

*Water by difference

force fluorapatite; (K) Itrongay orthoclase; (Ca) anorthite; (Ba)
celsian; (Sr) synthetic Sr silicate; (Rb) synthetic RbCl and Rbbearing pollucite; (Zr) natural zircon and synthetic Zr0 2 ; (Mn)
willemite; (Hf) zircon; (Cs) pollucite; and (F) fluorite. Multiple
points were analyzed on each specimen because of the cation
substitution present in the crandallite group minerals, and the results are given in Table 2.
Empirical formulas were calculated using the Chemcomp
program of Kampf (written communication, 1992).
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DISCUSSION AND CONCLUSIONS
Of the 11 crandallite group minerals submitted for microprobe analysis, three were too fine-grained to be analyzed. Four
of the pegmatite-hosted mineral specimens analyzed (samples 1,
2, and 5: Bell Pit, Newry; and 6: Harvard quarry, Greenwood)
are goyazite with only minor crandallite and gorceixite components (Figure 1 and Tables 1and2). Sample no. 3, from the Bennett quarry, is a goyazite-gorceixite and contains a maximum of

Analyses for crandallite-group minerals
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Figure 1. Ternary plot of normalized Ba, Ca, and Sr data for the crandal lite-group minerals from Maine pegmatites.

about 46 percent Ba. Sample no. 7, from the Bell Pit, is a zoned
gorceixite and contains a maximum of about 55 percent Ba.
Sample no. 4, a goyazite from the Harvard quarry, is weakly
zoned and contains a maximum of about 22 atomic percent Ba.
This specimen was labeled "hamlinite" and was originally obtained from the Lazard Cahn collection. The Harvard quarry is
the original hamlinite locality for which a chemical analysis was
published (Penfield, 1897). Our analyses confirm the original
findings of Penfield (1897). Lazard Cahn provided the specimens to Penfield from which the species "hamlinite" was defined. Sample no. 8 is a crandallite from the Dunton quarry,
Newry, with only minor Ba and Sr substitution. It is interesting
to note that the goyazite-gorceixite from the Bennett quarry is
strongly rhythmically zoned and has an intermediate composition compared to the three goyazites and one gorceixite from
pegmatites at Newry (the Bell Pit). It is not known from which
pegmatite zone the crandallite, goyazite, and gorceixite specimens were collected at the pegmatite localities. However, all of
the samples studied here were found in replacement bodies
within the pegmatites.
Two of the three fine-grained, unanalyzed samples were
analyzed by SEM-EDS techniques and found to be intermediate

crandallite-goyazite (Rose Quartz Crystal area, Newry) and
crandallite (Dunton quarry, Newry).
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As has been stated earlier, this volume does not pretend to
be a guidebook for the field collector, despite the wealth of information provided. Thus, there are no directions for reaching a
given locality and no detailed route maps for specific locations;
current information on property owners and collecting status has
been omitted; and complete listings of all species reported from a
locality are not usually given. For this information, the mineral
collector must turn to one or more of the checklists and guidebooks which have been published over the years.
King (this volume) considers many of these sources in relation to their historical context and significance. This chapter will
attempt to review and evaluate these source publications to help
the collector decide which items might be worth adding to a
working library and which out-of-print sources should be sought
out in public libraries and the used book market. The opinions
are, of course, those of the author and it is hoped they will be understood as such.
The publications considered here can be divided somewhat
easily into three groups. The first of these is comprised of
Maine-specific checklists of either localities (and the minerals
found there) or species (and the localities at which they occur).
The locality lists are, obviously, of more use to the average field
collector whereas the specialist may be more interested in the
species lists. At the other extreme is the group of publications
properly titled guidebooks, with all that they imply. A third,
somewhat nebulous group, finds itself positioned between these
two groups and is comprised of publications ranging from enhanced checklists to poorly developed guidebooks. This latter
group might be considered more properly as vacation planning
guides.

CHECKLISTS

The innovative appearance of locality information in
Cleave land's mineralogy textbooks ( 1816, 1822) ensured that it

would be only a matter of time before Maine-specific checklists
of mineral species and localities would make their appearance. It
should be noted, however, that Cleaveland's localities were limited to towns without providing specific locations.
The 44-page
Found in the State
Vermont and in the
States published by Hall ( 1824)
did list some Maine localities, but contributed little specific locality information. The publication is obscure and rarely encountered.
Robinson's A
with their
Localities ( 1825) represented the first major effort in producing
state locality-species checklists. Robinson attempted to be more
specific than Cleaveland with respect to localities, but he admitted he was not too successful. Most localities are listed only by
town; others are inexact ("on Saco River"), confusing ("at Rumford Falls, Paris"), or archaic and difficult to research
("Batchelder's Grant, Oxford Co., on land owned by S.A. Bradley, Esq. of Fryeburg").
Advanced collectors consider Robinson's publication to be
a classic; it has recently been reprinted ( 1989) by the Rochester
(N .Y.) Mineralogical Symposium as Special Publication #5.
The reprint is a photo-enlarged version of the original, otherwise
unchanged.

The
In the years that ensued, the proliferation of articles on the
mineralogy of Maine (more often, accounts of localities buried
in a travelogue text) resulted in many revised checklists, usually
published by either the State (Jackson, 1839; Hitchcock, 1861,
1862; Houghton, 1861; Burr, 191 7) or the Federal Government
(Smock, 1883; Williams, 1888; Sanford and Stone, 1
Schrader et al.,
with the Federal reports being in the less
useful species-locality format. These revised lists offered little
in the way of specific locality information.
The
Localities
Minerals included as a supplement in the 6th edition of Dana's
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and solicit information for use in compiling the Bulletin 41 listings as well as those in King and F oord ( 1994).
The addition of Bulletin 41 to the collector's personal library accomplishes two objectives in that it provides not only the
best and most up-to-date checklist of Maine minerals, but also
the best guidebook for recently available Maine mineral localities.
In a sense, volume 1 of The
(King
and Foord, 1994) might be considered as a greatly expanded
species-localities checklist. Certainly the locality listings given
are the most detailed of any yet published. The challenge will be
to update in the same fashion as new finds are made; the continuing cooperation and assistance of the collecting community, both
amateur and professional, will be critical in determining the success of this program.

VACATION PLANNING GUIDES

1892) is more extensive than Robinson's listings,
but it suffers from the same lack of sources and specific locality
details. Similar, but less extensive, lists had appeared in the 3rd
(1850), 4th ( 1854 ), and 5th (1868) editions.
Perkins compiled a
Minerals ( 1922,
1924) as a series of papers in The Maine Naturalist. These represented a thoroughly updated species list with more specific
Maine locality data than previously given, but the information
was still not of guidebook caliber.
A mineral checklist, The Minerals
published by
Burr ( 1930), included special lists by localities; these lists had
been prepared by others. In addition, an unpublished report prepared in 1934-35
Burr and Weed was later revised by Hanley
........'"'u,,.,,......, as
This was primarily a compilation of checklists (together with some general text).
It seems to have served as the source list for Morrill ( 1955, 1956;
Morrill et
despite its lack of bibliographic citations.
w11.np1·n11l011 (

Recent Checklists
, ~"""''""'" it should be obvious that these checklists have
11rrma.no1ns, the best of these
are the ones
"" ......"'"""'+'"available as a section inA Collector's Guide to Maine
hrn"Yln<oron et
pub-

erroneous reports are indicated as owcstitonab!e.
Several -nrr"'"""'"'
inwas intended to stimulate comment
,,r1...->->1r1·.ar111u

.,...,,,...,,,~n~,.~~
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Until the middle of the twentieth century, collectors looking for information to guide them to various localities found it
necessary to read descriptive articles which might give specific
directions for the locality or localities being described. The explosive rise in popularity of the mineral collecting hobby during
the l950's soon gave rise, however, to a plethora of publications
aimed at the amateur mineral collector. Many of these called
themselves guidebooks, purportedly giving detailed information
as to where to go and what to find.
Some of the earliest of these publications, such as Brown's

The American Mineral Guide to Notable

Areas

( 1941, 1948), were merely minimally enhanced checklists. The
most interesting feature of these Brown guides is the inclusion of

Maine checklists and guidebooks
an inventory of mineral collectors by their location. Other than
as historical oddities, these publications are oflittle value today.
Within a few years, writers of these guidebooks began to
choose one of two paths. Those writers wishing to secure a wide
audience and a major publisher chose to outdo Robinson ( 1825)
in their country-wide coverage, while the more significant group
chose to publish works aimed at a regional audience. This latter
group produced true guidebooks, which will be discussed in a
later section; the former group, on the other hand, provided collectors with what can be best described as vacation planning
guides.
Robinson (1825) was severely limited by the available literature on known locations. The writers of the 1950s also encountered limitations, but these were of an entirely different
nature. These newer writers were forced to pick and choose the
type of information and detail that would fit within a designated
space. In addition, a major portion of the book would be devoted
to general information on mineral collecting, with chapters covering such topics· as how to identify minerals, how to look for
them, equipment to be used, how to build a collection, the use of
ultraviolet light, and how to cut and polish lapidary materials.

The New Breed (1950-1990)
Russell MacFall was one the earliest, as well as the most
prolific, of this new breed of writers. His Gem Hunter's Guide
( 1951) limited its coverage to gem hunting; it obviously has been
popular with the general public, having gone through at least
three revisions in 1958, 1963, and 1969.
In the 4th edition ( 1969), only 54% of its 279 pages are devoted to the directory and maps of the gem hunting locations of
the United States, Canada, and Mexico. Interestingly, like Robinson, MacFall devoted 3% of this section to the minerals of
Maine. Over 50 localities are covered, in most cases by both
town name and mine or quarry name; in a few cases fairly detailed directions are given. A small road map shows 7 locations
in the Norway-Bethel-Paris area, but omits much of the road information needed to reach the localities in question. MacFall
adopted a town-species approach, with a specific locality
(quarry, mine, etc.) listed under the species. Localities are generally listed only once for one or two minerals; coverage is thus
spotty.
For the collector interested in obtaining lapidary material,
this MacFall guide provides a good first planning stage, but it
must be supplemented by true guidebooks if the collector is to
avoid wasting time tracking down the desired localities. Another MacFall guide, Rock Hunter's Guide (1980), is of the
same general type.
In Minerals and Gems: A Color Treasury for Collectors
and Guide to Collecting Locations (MacFall, 1975) nearly 60%
of the text is devoted to a translation ofan Italian guide to minerals and mineral collecting, and the color photographs are nearly
all of European material. The 99 pages devoted to mineral locations, an improved version of the 1969 effort, included an addi-

tional map (the Newry area). Some 73 locations are mentioned
and details are generally improved, but coverage is still limited
to gem materials. This book is undoubtedly the best of the
MacFall publications.
Perhaps the least impressive of this type of guide is the
book by Fay, The Rockhound's Manual (1972), which devoted
only 19 pages out of 290 to locality listings. These listings are
skimpy, and localities are specified by county only. The text may
be useful to the beginning collector, but this publication is worthless for planning a collecting itinerary.
Nicolay and Stone in their Rocks and Minerals: A Guide
for Collectors of the Eastern United States (1967) broke with
tradition by limiting their guide to regional coverage, with only
9% of the text devoted to mineral collecting in general. This
worked out well for some of the states, but Maine received poor
coverage; only 24 localities are discussed. There also seems to
be confusion as some localities are listed several times under different names. Such statements as "Approx. 18 quarries in the
area" are oflittle help except perhaps to whet the appetite. Problems arise with many such regional guidebooks because the
author may never have been in the area being covered. This publication would be useful only in very preliminary vacation planning.
The U. S. Bureau of Mines, recognizing the necessity for
educating students and the general public about mining and the
mineral industry, attempted to meet this need by preparing a series of 6 regional visitor guides. Mining & Mineral Operations
in the New England and Middle Atlantic States (Holliday,
197 6) devotes 7 pages to Maine with a very generalized map, descriptions of "mines & places you can see from the highways"
and "historical sites" (the latter are mineral localities for the most
part), and a listing of sources for further information. This publication is really primarily for the tourist; the mineral collector
needs much more information than is given here.
In the 1980s, Eckert continued this break with tradition, but
he set a virtually impossible goal for himself; he attempted to
cover the entire United States and its occurrences in four regional
volumes of some 500 pages each. Earth Treasures: Vol. 1. The
Northeastern Quadrant ( 1987) is the portion of this effort that
concerns us.
Other than a few pages on how to use the book, virtually all
of Eckert's material is presented as listings oflocations by state,
county and area, with only a few species (often only 1 or 2 !)
given for each location, together with county road maps keyed to
these locations. This ambitious effort failed because the author
seems to be unfamiliar with the area and the material he utilizes.
A statewide total of 139 locations are covered by the section on
Maine (37 pages or 8% of the total).
Eckert's county maps are usually far from clear and largely
useless. Details are difficult to decipher and locations are often
clustered in such a way that they cannot be separated. Some localities are mislocated; others are shown at one location on the
map, but indicated at another location in the text. In addition,
some of the better known localities received more than one entry
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in the text, although only someone familiar with the area would
recognize this from the listings as they are given. The illusion of
seemingly detailed instructions for reaching certain localities
falls apart when one realizes that the same directions are given
for several locations and that they actually leave the collector at
some distance from any of them. The mineral listings are also inadequate in that they do not indicate whether the species listed
occur in significant specimens or have merely been found at that
site.
Errors of the type found in the Eckert text occur all too easily when an author is trying to consolidate information from
many sources without knowing the area in question. Unfortunately, many beginning collectors do not recognize these problems, and they accord these volumes a respect they do not
deserve. The publisher apparently recognized the failure of the
Eckert effort as these books were quickly remaindered.
This discussion of vacation planners closes with a recommendation that Jorgensen's A Guide to New
Landscape ( 1977) be added to the collector's library. Mineral deposits
are intimately related to the geology of the area in which they are
found; the serious collector would do well to learn more about
the geology of any area scheduled for a visit. This soft-cover
volume provides an excellent introduction to the geology, geologic history, topography, and native vegetation of New England. Jorgensen, formerly an active and ardent collector of
Maine minerals, includes sections on New England's mineral resources and New England pegmatites. These sections, like all
others in the book, include suggestions on places to visit and
sources to read. Perusal of this volume provides an enjoyable
and profitable experience.

GUIDEBOOKS
The First Trickle (1947-1953)
One of the earliest attempts to provide collectors with more
detailed locality information resulted in a series of guide sheets
produced by Perham and Inman (1947); these were provided
(free) to customers of Perham's Maine Mineral Store, Trap Corner, West Paris. At least seven of these guide sheets were prepared. Each mimeographed sheet carried a road map, detailed
directions for reaching the locality (from the store), information
on the current owners (property and mineral rights) and the collecting status, and a listing of minerals which might be found.
These sheets were still being distributed during the early l 950's.
In 1952, Blakemore published Treasure
in
Maine: Gems and Minerals. This was the first attempt to prepare a regional mineral collecting guide for the state of Maine.
The author certainly deserved commendation for recognizing a
need and attempting to address it. Unfortunately, the finished
guide was badly flawed. The publication itself was crudely
done, typeset on overly stiff paper and stapled between thick
cardboard covers (which cracked in use). The size chosen, how-
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ever, was well-suited for use in the field even though the contents
were not.
Blakemore's book was written in a chatty, frequently disjointed, style with sentences often incomplete and sometimes
meaningless. Folksy stories, which would become embellished
in later editions, are frequent. Editing appears to have been overlooked, or was minimal at best, with as many as eight misspelled
mineral names on some pages. The record for variations in spelling appears to be held by triphylite, which appears not only in its
correct form, but also as trypholite, tripholite, trpyholite, and sypholite. The book failed miserably in that there were no maps
and the quality of directions ranged from an occasional "fairly
good" to a more usual "obscure," and, in most cases, only one or
two minerals are listed for a locality.
In spite of these deficiencies, however, Blakemore's effort
must be recognized as a ground-breaking first attempt to furnish
much-needed information to the mineral collector. It was the
trickle that soon would become a torrent.
Later in 1952, Wolfe, as part of a Geological Society of
America field trip guide, included a list of l 05 "pegmatite prospects or workings" in west-central Maine (data supplied by Stanley I. Perham) and plotted their locations on a 6.5 11 x 9" grid
corresponding to nine (3 x 3) 15' quadrangles. Virtually no other
information is given for these pegmatites; their locations, although plotted correctly on the I-page grid, are difficult to transpose to actual locations on the ground or even on a 7 .5-minute
quadrangle map.
Maine Rocks and Minerals (Briggs, 1953) promised on its
title page to provide information on the "minerals of Maine and
their locations." This promise is kept by providing only a brief 1page tabulation of 13 common minerals of Maine together with
their characteristics and usually just 1 town location for each.
Perhaps this "guide" was designed to accompany the typical collection of Maine mineral chips so often sold to tourists, but it was
poorly done even for this purpose.

The Trickle Freshens (1953-1957)
Late in the fall of 1953, members of the New Jersey Mineralogical Society expressed an interest in spending a week collecting in the pegmatite area of Oxford County, Maine during the
summer of 19 54. During the spring of 19 54 a series of meetings
were held to organize the trip and to learn more about the localities and the minerals that would be encountered. It quickly became apparent that a suitable field guide would be needed; the
chairman of the field trip committee accepted responsibility for
its preparation. The resulting
a Week with Maine
Minerals (Wintringham) was completed in July 1954, just days
before the group departed for Maine.
This guidebook, drawing heavily on the author's field
notes, was designed primarily for use by the NJMS group and the
initial press run was limited to 25 copies. In response to requests,
additional copies were run from the same plates for a total printing of about l 00 copies. Although a conscientious effort was
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made to provide precise, unambiguous directions and accurate
maps for the locations covered, the time constraints imposed on
preparation of this field guide meant that some of the older field
notes could not be checked. The author recalls with chagrin the
somewhat pointed comments by some collectors that it was impossible to reach Mount Rubellite following the directions
given; the road southeast from Mount Marie toward Hebron had
been abandoned and was now passable only with a4-wheel drive
vehicle.
A revised second edition of Wintringham's guidebook appeared in 1955. About 1000 copies were printed, but more than
half of these were damaged and destroyed by flooding in the
spring of 1959. A limited reprint of this handbook, with copies
individually numbered, appeared in May 1991.
The unexpected popularity of this handbook quickly underscored deficiencies in both format and objective. The concept of the handbook as a "one-volume library," both detailed
field guide and descriptive mineralogy for the localities covered,
had produced a book much too bulky for field use; requests for
replacement pages indicated that collectors were removing
pages from the binder for field use, these pages then being damaged or lost. The looseleaf-binder format had originally been
chosen to permit later addition of updated pages and supplements; this was not feasible. As a result, important information,
such as owner, status, road conditions, ease of access, minerals
reported, and maps (for operating locations) soon became obsolete.
Also during 1955, Maine Mines & Mineral Locations, the
first in a series of guidebooks by Philip Morrill, made its appearance. This publication provided an extensive locality checklist
together with fairly complete listings of minerals reported; brief
historical comments were given for some localities. A series of
hand-drawn maps supplemented the location-access hints scattered throughout the text.
The first edition of this guide was an immediate success for
it covered the entire state in a compact 45-page pamphlet sold at
a very reasonable cost. The major drawbacks of this guide were
the lack of detailed directions for reaching the localities and the
absence of cited sources. A comparison ofMorrill's listings with
those of Hanley (1936) suggests that Morrill may have used
Hanley's entries as the early basis for his guidebook.
A second printing of the first edition appeared in 1956 with
text unchanged but with improved locality maps, utilizing a 15minute topographic base; thus, the important localities became
much easier to locate. With the continued success of this guidebook now assured, Morrill proceeded to produce similar guides
for New Hampshire, Rhode Island, and Vermont, as well as
Maryland and Virginia. The wealth of information he acquired,
processed and published is truly phenomenal.
A revised edition of Trefethen's The Identification of
Some Maine Minerals also appeared in 1956. The first edition
( 1940), written to help mineral collectors, prospectors, and students in Maine public schools, included a condensed listing of81
minerals with brieflocality notations keyed to a small state map.

This publication was not intended to be a guidebook despite the
comment that "localities given -- have been selected as favorable
places for the collection of that mineral." In the 1956 revision,
the small state map was replaced by 16 localitymaps (also small)
showing 19 locations, but lacking sufficient detail to be of use
other than as a preliminary guide. A more recent edition ( 1962)
carries the title The Identification ofSome Maine Minerals and
Rocks on its cover (but not on the title page) and includes additional text on the nature and identification of rocks; locality information remains unchanged.

The Torrent Begins (1957-1962)
The appearance of the Woodbury (1957) article, Gem Man
at Trap Corner, as condensed in Reader's Digest, brought a tremendous influx of visitors to Perhams's Maine Mineral Store,
with a resultant increase in requests for locality information. In
an apparent attempt to reduce the cost of providing this information, Perham's replaced the individual locality sheets with lessdetailed area maps showing nearby locations, together with
some information on each. Three new locality sheets were issued in 1962, and, for several years, the Harvard Mine sheet was
periodically revised to keep up with Frank Perham's mining efforts.
Perham's Maine Mineral Store (now Perham's of West
Paris) has continued to provide information leaflets. Any collector planning to spend time in the West Paris (and Oxford County)
area would do well to secure the latest information available at
the store. Although many dealers will provide collecting information, Perham's continues to be one of the most generous in this
regard.
In the meantime, the Maine Geological Survey, well aware
of the increased interest in economic geology and mineral collecting, introduced two series of publications designed to provide information in a simple format; the mineral resources index
series, which would eventually include three guidebooks, and
the mineral resource reference map series, which would provide
three useful 1:250,000 topographic sheets appropriately marked.
The first of the mineral resources index series, Maine Pegmatite Mines and Prospects and Associated Minerals (Caldwell and Austin) appeared in 1957. This convenient 43-page
booklet listed 190 pegmatite locations together with the county,
township, and topographic quadrangle in which they are found.
In addition, a contact for further information was given together
with a short list of the minerals reported. Sixteen maps, mostly
from 15-minute topographic quadrangles, located nearly all the
listed pegmatites (with varying degrees of accuracy!). The maps
themselves are extremely clear and much easier to read than
those provided by Morrill.
Austin and Hussey (1958), Maine Granite Quarries and
Prospects, covered about 170 locations, and Hussey and Austin
(1958), Maine Metal Mines and Prospects, with more than 350
locations, completed this series. These latter two publications
are not as useful because the maps are not as detailed and do not
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include many of the listed sites; also, no contacts for further information are included. Although these three guidebooks were
neither as detailed as those by Wintringham nor as comprehensive as the Morrill publications, they nevertheless represented an
advance in quality of presentation over previous guidebooks.
Unfortunately, they were allowed to go out-of-print. The particular need for the first (Maine pegmatites) of these Maine mineral resource index guides was recognized by Nicholas
Rochester (Oxford, Maine). His privately-prepared reprint
(1995) has made this useful guidebook available once more.
A complementary series of mineral resource reference
maps was published by the Maine Geological Survey during the
same time period. TheBangorsheet(Rand, 1957; 138 locations)
became available in 1957; the Portland-Bath (Doyle, 1959c; 96
locations) and Lewiston (Doyle, 1959b; 118 locations) sheets
were published in 1959. The 352 localities shown on these maps
are also keyed to listings which provide reference sources for
further information. These maps, although not as useful as the
guidebook series, are still available and are worth securing.
Morrill produced an expanded and vastly improved edition
of his guidebook, issued in two volumes, in 1958-59. Volume 1
by Philip Morrill "and a Lot of Other People," covering western
Maine, appeared in 1958; volume 2 by Philip Morrill and William P. Hinckley, covering eastern Maine, appeared the following year. The format continued much the same as in the first
edition, but the content was expanded roughly fourfold, including many additional maps. The authors acknowledged the assistance given by "many others," especially Stanley Perham and
Charles Marble. They also stated that their card file, started
some 30 years previously, had been helped considerably by the
acquisition of Freeman Burr's records, some of Robert Bickford's maps and materials, and the notes and diaries of Herbert
Haven.

LS
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Although some of the maps in this new edition are still hard
to read and more detailed directions are to be desired, the scope
of this revised work is monumental. Many collectors have complained about localities being mislocated on the maps and directions that lead one astray; although this is the case in some
instances, the number of such errors is almost acceptable when
we consider the scope and complexity of the coverage. It is far
easier to search out and correct such errors than it would be to
recreate the comprehensive material found within these pages.
Morrill's Maine Mines and Minerals volumes stand out as a fantastic achievement; their best-seller status continues.
These revised Morrill guidebooks were originally published by the Dillingham Natural History Museum (Naples,
Maine). More recent printings, however, have been made by the
Winthrop Mineral Shop (East Winthrop, Maine). These recent
printings, at least in the case of volume 1, have incorporated
some strange and unjustified changes from the original. At least
one printing leaves out the introduction page and copyright notice as well as the last page map and list of dealers. A more recent
printing deletes "and a Lot of Other People" from its title page,
thus crediting Morrill as sole author; an introduction page reappears but unfortunately it is the introduction page from volume 2
(thus giving an incorrect copyright notice) and the back-page
map also belongs in volume 2.
Also in 1959, the Maine Geological Survey produced a free
22-page pamphlet, Maine Mineral Collecting (Doyle, 1959a);
some sources incorrectly give 1963 as the publication date. Designed for the novice collector, this pamphlet was nicely done.
The principal gem and mineral localities in 15 areas are listed, together with their owners; some of the minerals to be found are
discussed; directions, although minimal, are adequate in most
cases; and simple, but clear, maps accompany the text. Unfortunately, the map of the Black Mountain area shows the quarry far
removed from its actual site and it wrongly indicates an approach
via the Swain's Notch road. This 1959 pamphlet surfaced again
in 1960 as An Authoritative and Official Guide Describing
Gemstone & Mineral Localities in Maine (Doyle) included in
the annual buyer's guide issue of Lapidary Journal. The format
and photos are different, but the text and maps are unchanged.
Blakemore's guidebook reappeared in 1961 as a radically
revised and enlarged (both in format and in content) publication
entitled We Walk on Jewels - Treasure
in Maine for
Gems & Minerals. This second edition, a drastic improvement
over the first, now contained photos and illustrations, some in
color, together with many maps. The author's chatty and somewhat disjointed style, as well as her telling of tales, carried over
into this edition even more strongly than before.
The serious problem of misspelled mineral names encountered in the first edition was largely corrected, although many are
still found; instead, the misspelling bug seems to have moved
into the area of locality and personal names. Strangely enough,
the locality misspellings seem limited to maps rather than text.
Thus, for example, on one map we find the "Harund Mine" on
Noyes Mountain and the "Tanumnen" nearby.
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and to the nature of its demise; so many of these tales told by
Blakemore are, at best, folklore, as reliable witnesses have
revealed in several instances. Also, this find would not be the
"world's largest beryl crystal."
A third edition
a Week with Maine Minerals (Wintringham) was completed and sent to press in 1962.
This major revision, based on extensive field work since 1955,
was to appear in a 2-volume (I-Localities; 2-Mineralogy) offset
format. Unfortunately, with only a portion of the first volume
printed, the press facilities were destroyed by fire; the printed
copies as well as the camera-ready copy and offset plates were
lost. Only 20 copies of an Azograph prepublication version of
volume 2, designed for comment and review, were salvaged, together with a few partial copies of volume 1. The volume 2 copies were distributed to selected research and professional
libraries. New Dawn Minerals & Exploration is currently attempting to reconstruct this third edition.

During the preparation of the second edition, Blakemore
had the opportunity to study the successful guidebooks of the
l 950's (although she gives credit only to the State publications)
as well as the personal files of Stanley Perham. It comes as
somewhat of a shock, therefore, to realize how much mistaken
information and how many mislocated localities appear in this
new edition. Typical of such misinformation is the report of native uranium at the B.B.#7 mine, the statement that beryllonite is
found only in Maine, and the claim that sugar-white beryl is
found at Black Mountain "and nowhere else on the face of the
earth!" The B.B.#7 mine can also be cited as an example of the
location confusion encountered. It is located in West Paris in one
portion of the text, in Nobles Corner Township
in another,
and also "near
in a third citation, whereas the maps indicate that it is either found just east of the Heikkinen quarry in
Greenwood or on Little Singepole Mtn. in Paris. It is actually in
of the maps utilized by Blakemore are basically
identical with those published in the 1959 Maine Geological
Survey pamphlet except that she added additional locations to
the original maps; strangely, however, Blakemore changed the
location of the Black Mountain
from the incorrect
Swain's Notch location to another incorrect location on the
southeast slope of Black Mountain.
1-'i>r·hc»·..c· the kindest thing that can be said about this guidebook is to describe it as
of entertaining bits and pieces
of
fallacy, and folklore for the novice collector.
else would be dismayed
a comment such as "with three uranium minerals .....
tan ta lite and uraninite" to be
found at Black Mountain.
of the
,_, . . . ".~,..,..., quarry
Dana
makes a colorful and attractive fronns101ece, but one is forced to be
both as to its de101ctrn1n

1963, Joel Leadbeater published Maine Minerals
and
designed as a guide to mineral collecting in Maine.
Text material covers topics such as geology, mining history, collecting rules, safety, and collecting equipment. Accompanying
the text are three extensive checklists. The first listing, a Minerals
lists the towns reported for each species,
based on a list prepared by Freeman Burr. This is followed by a
listing of townships with some minerals
for each,
largely based on the Morrill guidebooks.
If it were not for the novel third listing, this publication
would normally have been discussed under the section on checklists. This third listing, covering 20pages, matches up townships
with the mines and prospects present in each. The overall listing
is divided into two parts, localities in northeastern Maine and localities in southeastern(?) Maine; this division somewhat corresponds to Morrill's eastern and western volumes which also
served as the major sources for the Leadbeater lists. In the case
of northeastern Maine localities, information as to the specific
quadrangle is given. This unusual locality treatment makes the
publication more useful than most checklists,
at the same
the experienced collector will be dismayed at the author's
success in divorcing localities from their minerals. In
of
shortcomings as a true guidebook, however, this ,_,._.,_,,._.... .,,'"'.,
nals a shift in
for such efforts, a return to a
emphasizing locality.
Also in 1
Morrill published a new ·"'"·''""'--'VV'V''"'
Guide to New
This '"-LJL'''"·
format
in
to
the map-text format of the Perham locality
text. After an
discussion of mineral collecting
and the types oflocalities to be found in New
20 of the
better-known Maine localities are treated in detail. The maps,
like those of
are easy to
with critical dis-
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tances specified. The text accompanying each map gives hints as
to trails and also describes some of the more interesting minerals
to be found; some comments as to other collecting areas are included.
Although not designed as guidebooks, two publications in
the Maine Geological Survey Special Economic Studies Series
deserve mention here.
Hancock
Maine (Young, 1962) and v ..n.,nn,.-..,
Maine (Young, 1963) contain the basic guidebook fundamentals (good maps, descriptions, mineralogy, status, and
owner) and are a principal source oflocation information used in
plotting the metal mines of Hancock and Washington Counties
on the maps in this volume. Unfortunately, these reports have
been out-of-print for some time.
Frank Perham (geologist son of Stanley Perham) and Roy
Farnsworth provided an interesting guide to the Nubble, Waisanen, Tamminen, and Harvard mines in the 1965 Guidebook to
Field
in Southern Maine for the 57th annual meeting of
the New England Intercollegiate Geological Conference. Although this was not generally available to the public, it can be
consulted in some libraries associated with New England college
geology departments, state geological surveys, and museums, as
well as in major public libraries.
Jane Perham Stevens (gemologist daughter of Stanley Perham) then followed with the publication of Maine's Treasure
Chest: Gems and Minerals
in 1972. This
216-page illustrated book covering the historical development
of the Oxford County (and Mount Apatite-Poland) pegmatite
districts, together with sketches of some of the personalities (collectors, operators, gem cutters, and dealers) involved, was a major contribution to Maine mineralogical literature.
Although certainly not a guidebook, this easy-reading volume provided such a wealth of information on the human aspect
of these locations that it is a worthy complement to the best of the
guidebooks available for the area. The bulk of the information
provided was derived from oral history, personal contacts, and
Perham family files available to an author who has spent her entire life surrounded by and involved in events such as those filling these pages; a bit oflocal pride showing up at times certainly
can be understood and accepted.
The demise of the Oxford County feldspar industry in 1970
seems to be reflected in the nature of the guidebooks issued during the 1972-78 period; most were simple and crude efforts.
Main Trails to Maine Minerals (Acord and Acord, 1972)
was a poorly-mimeographed, stapled collection of map-text
leaflets covering 17 collecting areas. Despite the poor quality of
reproduction, the crude maps and text did provide locatable sites
for the collector with some "feel" for the area, all at a minimal
cost.
Gem
Areas Fossil (Hancock
and Hancock) also came out at about this time, although no publication date is given on any of the variations available. These
appeared as 6" x 9" folios containing loose mimeographed sheets
with crude maps and short lists of minerals found. The maps ig-

348

nore scale, distances are often not given, crossroads and side
roads are usually not shown, and it is extremely difficult to locate
the proper departure point unless one is already familiar with the
area or has the appropriate topographic maps available. Folios
were available for New England (4 Maine localities out of 20
provided), Maine #1 (20 localities), Maine #2 ( 12 localities), and
Maine (32 localities).
The 37-page The Collector's Guide to Maine (Guyette,
1973) was certainly unique; it was essentially an advertising brochure masquerading as a guidebook. Some 19 localities are indicated on 6 fairly useful area maps; the remaining pages,
including 18 maps, are for antique shops, furnihire shops, cabins
& motels, campgrounds, laundromats, and rock shops. Unfortunately, the format, with page after page of maps, obscured the
true nature of the pamphlet for the casual purchaser; this would
have been an appropriate giveaway item for tourist information
centers and for the advertisers as well.
The Federation of Maine Mineral and Gem Clubs published Guidebook 1 -A Guide to Selected
Localities
in the Maine
Belt in 1973 (Morrison et al.), utilizing
both a novel and a successful approach. This 22-page miniguide, sized to fit a shirt pocket, covered 27 localities; maps are
small but adequate, mileage logs and walking directions are very
precise, species reported are listed, and information on ownership and pern1ission requirements is given, all presented in a
sturdy cover. Prepared by members of the Maine Federation
clubs, under the direction of Donald Morrison as chairman, this
highly effective mini-guide sold, it should be noted, for less than
the Guyette ,._,.,.,J., . . ,,.."'"'"·
This Federation mini-guide has been reprinted many times;
the third printing (Morrison et
197 6), really a second edition,
included revisions in locality ownerships and an expanded list of
minerals reported from the
locations. Despite the desig-
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nation as Guidebook 1, indicating a projected series of such
guidebooks, no further guides have been made available.
A third edition of Blakemore's guidebook, We Walk on
was published in 197 6. It is a smaller format version of
the previous edition with cosmetic changes, new color plates of
minerals, and an interesting, if somewhat fictional, description
of the Plumbago gem tourmaline find in 1972. The third edition
continues the myriad errors of the second even though the type
was reset. Nevertheless, this edition presents an attractive format
at first glance, it would appear to be a valuable addition
to the collector's library. The comments made about the
"'"'~""""""r still stand; it is truly an entertaining volume for
the novice collector, but it cannot be recommended for serious
consideration.
Mineral and Gem Trails
New £1tKrnruu
is an
of the mediocre
guides
which flooded the market during the 60's and 70's. Following
some
there are 27 pages of maps, each
with minimal text listing a few minerals to be
16 Maine
locations are shown on 7 maps, but 5 of the more
localities are mislocated! In
pages are not numbered and
the maps lack both scale and distance information.
Me.: The Great State
-Minerals and Gems
date given) by the Maine
lPr•<>-rl-rn,,.nt of Economic
available
at many tourist information centers,
the late 60's and 70's. This
foldout includes a
map
the intended
user, the novice collector
directi on.
The year 1976 also saw the release of DeLorme's first
,...,,,~ . . .-.~~destined to become an

maps and tourist information. The first edition carried a special
a nicely descriptive article, Gem and Mineral Collecting
(Thompson), with 16 of the better-known sites located on the apatlas maps. For some unknown reason, this interesting
feature was not
in subsequent editions.

The Flood Slows
Mineral Collector's Field Guideand Webster, 1979) introduced a new educational UlJL-'"-''"""
guidebook compilation. Locality coverage is not comprehensive; instead, the authors concentrate on those important and
classic localities
Jersey to Nova Scotia) that were still
generally accessible. Twenty Maine localities were
although a few of these are not given full treatment since
were
"off-limits" to collectors at the time of publication. Most of the
localities are described in
each with a brief article which
directions to the site (including a map), access informa~"--'"L·'l-''''v" of the site and its geology, notes on collecting
po1tenna1 and the main items to be
and recommended colShort articles on mineral species
•v~,.,,,,~ .... ~, quartz,
columbite) were included at approintervals in the text. The dedicated mineralogist will find a
few technical errors in the text, but these should not pose a seri....... ,,r.i,,..,..., for the intended user.
this book has

was ..,u..Ju,,.,.._.~
Maine
with text by Jane
tion to the common minerals of
noted and
bits of Maine
are interuu ·v""'""'"'"·"'· The color
which accompany the indi""'·".J'-'•F-,H a better
V<«~L'-F;.,LV'UHU or a more
a few instances. No maps or directions to vVJl>v~,(.H;<;;.,
sites are included.
The
1986
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based on DeLorme atlas sheets, are often difficult to read. Locality coverage appears to be fairly complete, but the descriptive
text is burdened by a complex abbreviation system ( 167 items)
designed to save space. Some of the abbreviations are logical
(although not always the usual form), but many are confusing
(i.e. Ca= calcite, CA or CG= camping area or campground, cg=
Conway granite). The time spent constantly checking these abbreviations can soon become most annoying.
A second edition of Jane Perham's Maine's Treasure
Chest: Gems and Minerals
appeared In 1987.
The text material has been carefully rewritten and expanded.
New material relating to the discovery of tourmaline at Mount
Mica is related, and a detailed ( 19 page) discussion of the 1972
tourmaline strike and subsequent developments at Newry has
been included. Overall, the book increased 25% in length, its
cover is striking, photographic and text reproduction is excellent, and it is obvious that a fine publication has become even
better. On a discordant note, the mineralogist will regret that the
mistaken report of yedlinite being found at Newry has been perpetuated.
The author, in her preface, notes that the major tourmaline
find at Newry occurred shortly after publication of the first edition; she then expresses the hope that a similar development
might occur following the appearance of the second. Perhaps the
1989 find of the "Rose of Maine" morganite at the Bennett
quarry, the exciting amethyst discovery in Sweden, and the renewed activity at many locations (i.e. Mount Mica, Deer Hill,
Newry, and the Emmons quarry) by collector-dealers might be
viewed as an adequate response to that hope.
Despite an increase of over 400% in sources listed in the
bibliography, it is still readily apparent that much of the text is
drawn from intimate knowledge acquired through three generations of Perham family involvement; we should be extremely
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grateful that so much of this information has found its way onto
the printed page. The reviewer has read and reread this book,
both in its present and its former edition, and this reading invariably gives a sense of new discoveries and a heightened awareness
of the human involvement in a long history of pegmatite exploration and exploitation in Oxford and Androscoggin Counties.
This handsome and rewarding volume should be in the library of
every serious mineral collector, especially if that collector is a
devotee of New England or pegmatite minerals.
A highly readable account of more recent major finds (as
well as those earlier) is provided by C. J. Stevens in Maine Minr11,,7nt.ur~,,.. ( 1994 ). Although by no means a guidebook, it
nevertheless serves as an interesting, but less detailed, supplement to Perham
while also acquainting us with many of
the individuals associated with Maine minerals.
In 1988, the Maine Geological Survey made a major contribution to the array of Maine guidebooks with its Bulletin 41, A
Collector's Guide to Maine Mineral Localities (Thompson et
al.). The introductory material has been well thought out; tips on
reading topographic maps, a discussion of common geological
environments, a map of the bedrock geology of Maine, tips on
collecting and additional sources of information, as well as a listing of Maine mineral exhibits have all been included.
The major portion of this book is devoted to detailed descriptions of 45 localities, each of them having been visited by
the authors. Each locality description includes notes on the type
of deposit, its collecting status, the minerals observed, and pertinent comments on operating history or interesting finds, together
with precise driving and walking instructions for reaching the
site. These instructions are keyed to an extremely legible portion
of the appropriate 7.5-minute topographic quadrangle map. It is
interesting to note how much more usable the 7.5-minute quads
are compared with the 15-minute quads employed by Morrill.
Also included in this Maine Geological Survey publication
is a comprehensive, up-to-date list of over 270 species. A fairly
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extensive bibliography is given, and the book concludes with a
very useful locality index by both town and locality name. Some
have faulted the 8-112" x 11" format of this guidebook as being
too cumbersome for field use; the ready availability of copying
equipment, however, makes this problem easily overcome. Others have expressed disappointment at the lack of comprehensive
coverage or their failure to find a favorite locality included; it
must be remembered, however, that the authors made an effort to
cover only localities currently open to collectors, albeit sometimes with restrictions.
At the opposite extreme, sizewise, is the latest revision
(1988) of Maine Federation Guidebook 1. Although the Federation shows this as "First Edition, Fourth Impression (Revised)"
on the title page and "Sixth
Revised" on the
notice, this really is the third edition. This revision eliminates
coverage of the Hebron area
and Mt. Rubellite quarries),
Mount
and the Wardwell workings in
presumably reflecting the loss of collecting privileges at these locations.
The
comments formerly given for Deer Hill have also
been eliminated. The detailed "species
listings for
each location at Newry have been replaced a "some of species
for most of the mines" listing which is much less useful.
It is unfortunate that this edition of the Federation guidebook also eliminates the foreword
Donald F. Morrison which
~~"·~-"~"< to those authors who helped prepare the
uu•J-"'""'l.l\JJ! in its
format. Morrison and the original contributors are thus no
as
"Members of Maine Federation Clubs." The ethics and wisdom
of this omission are somewhat
Also a source ofregret, the
desirable nr'lTPr __ rPn<>•
The 1991 revision of Maine 'J'"V''-'S''"'-'-'
in 1992. Both format and
were
mtt::re~mnlg black-and-white

photographs, together with a 6-page color section (32 photos),
added greatly to the eye appeal of this publication -- all at areasonable price. With more and more mineral localities being
placed off-limits, the authors were not able to hold strictly to
their goal of only including sites currently open to collectors. Indeed, several sites available at the time of publication were soon
closed as the pressures of collectors seeking open sites intensified.
In general, the comments made about the first edition of
Bulletin 41 are still appropriate, with any change being in favor
of the revision. As for locations, only the Fisher quarry (Topsham) was dropped, whereas 11 new localities were added for a
total of 55 collecting sites. The up-to-date species list grew to
over 308 entries. Approximately 5000 copies were printed in
each of the first two editions.
The ready acceptance and rapid sale of the Geological Survey's guidebook led to the preparation of a third edition which
was published in 1998. The previous editions having sold out,
5,000 copies of the new one were printed. It is similar to the
second edition in format, but has photos of Maine tourmaline
crystals on both the front and back covers. This 106-page book
contains directions to 56 collecting sites. Nine new localities
were added to replace sites in the previous edition that had been
permanently closed. The 1998 guidebook also contains some
new photos, improvements in the format, and updated mineral
lists for both individual localities and the state as a whole.

Gold Fever
Many of the guides reviewed above contain information on
gold mines, prospects, and placers; simple fact sheets have also
been issued from time to time by state agencies. Several recent
publications, however, should be noted.
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The Next Bend in the River- Gold Mining in Maine, published by C. J. Stevens in 1989, is an interesting and easy-reading
account of Maine and its gold, both from a personal and an historical viewpoint. The story of the Maine "gold rush" of the late
1800's, the mining boom and bust, together with its creators,
their hoaxes, and the mining companies involved is a major portion of the text. This book also recounts the adventures of some
of Maine's most colorful prospectors. Simple instructions for
panning and sluicing, together with tips on dredging and dowsing(!), are given; a list of the better streams and locations for gold
is included. It is unfortunate that no sources are cited for other
than oral history; a list of acknowledgements gives only the
slightest hint as to source material.
New
Placer Gold: How and Where to Pan
Gold in New
(Hiller) also appeared in 1989. Hiller,
author of mineral collecting guides for Massachusetts and Connecticut, has turned his focus on recreational gold prospecting in
New England. Nearly half of this guide is devoted to a discussion of gold and its occurrence, gold panning techniques, and the
legal aspects of prospecting for gold. The locality section includes 4 Maine sites, each with a I-page description and a map;
14 additional Maine sites are listed in an appendix.
Hiller's second guide, Yankee Placer Gold, published late
in 1991, supplemented the 1989 guide with updates and new information. The earlier part of the guide discusses additional gold
recovery techniques (sluicing & dredging) and provides revisions in gold prospecting law. Seven more Maine sites receive
the 1-page description and map treatment and 12 new additional
sites have been listed in the updated appendix. Both of the Hiller
guides rely heavily on information gleaned from discussions
with many seasoned gold prospectors rather than personal involvement.
Mineral Club Publications
From time to time, various mineral clubs have issued field
trip leaflets, pamphlets, and bulletins. Since these are usually
prepared only for current member distribution, they are, by their
nature, ephemeral. Maps range from poor to good, directions are
usually quite sketchy, and mineral listings (and other descriptive
material) are minimal.
Collecting Sites In and Around New England (6 Maine
sites in the 32 considered) compiled (date unknown) by the
North Shore Rock and Mineral Club (Lynn, Mass.) is a good example of the uneven quality of such guides. Mineral Sites 1976
prepared by the Nassau Mineral Club (Long Island, N.Y.) covers
63 mineral localities (9 in Maine) and 6 fossil localities with
sheets issued over a period of time; this guide represents one of
the better efforts.
Not to be ignored are other publications (bulletins, newsletters, and yearbooks) produced by the local Maine mineral
clubs. The writer considers himself fortunate, for example, in
owning a complete set of the Oxford County Mineral and Gem
Association yearbooks (21 volumes, 1948-1970); these are in-
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valuable in that they furnish clues, site data, and maps not generally available in the guidebooks we have been discussing. These
yearbooks are out-of-print, but the club has been reprinting selected groups of items from time to time (anniversary yearbooks).
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INTRODUCTION
The purpose of this chapter is to provide an index to the
principal mineral localities of Maine. We have endeavored to
supply this information as a useful reference to collectors, museums, historians, and others who are interested in the state's mineral resources. Previously, there have been few publications that
show accurate map locations for mineral localities throughout
Maine. The guidebooks by Morrill (1958) and Morrill and
Hinckley ( 1959) represent a great step in this direction, and are
still useful today, but they were limited by the scale of available
topographic base maps. Today's statewide coverage by the
l :24,000-scale quadrangle maps, together with computer technology for digitizing map data and plotting it at various scales,
enable a refinement of earlier locality maps.
Many of the sites shown here have produced good specimens of one or more mineral species. We have not compiled
every potentially significant mineral locality in Maine, since
they are too numerous for a comprehensive inventory in the present volume. Nor is this chapter meant to be used as a field guide.
Most of the localites are on private property, and some of them
are closed to mineral collecting. Instead, the index maps are intended to complement the other papers in this book by showing
localities that the reader is apt to encounter in mineralogical literature or collections.
The latitude and longitude of each site have been digitized
using the Maine Geological Survey's geographic information
system. The site locations were then plotted and labeled on
l: l 00,000-scale base maps. It is possible to show numerous lo-

calities on a single map at this scale, while still preserving a
reasonable amount of geographic detail.

METHODOLOGY
The locations of mineral deposits shown on the index maps
were derived from various sources, including guidebooks, other
publications, communications with mineral collectors, and the
authors' personal experience. Some of the most frequently used
references are listed at the end of this article.
We first plotted the localities as precisely as possible on
l :24,000-scale topographic maps of the 7 .5-minute quadrangle
series published by the U.S. Geological Survey. The sites were
digitized from these maps, recording their UTM grid coordinates
in the Geographic Information System. Then the data were plotted on 1: l 00,000-scale USGS base maps. On the latter maps, we
omitted topographic contour lines to improve legibility. Finally,
the 1: 100,000 maps were divided into sections that would fit the
pages of this book.
The exact locations of many sites are not known, so we
used three different symbols to indicate the degree of accuracy of
locations shown on the index maps. The best-known sites are
usually within 100 m of where they are plotted on the maps, and
are often pinpointed exactly (small black dots). The second category includes sites which have not been well located, but are
thought to be within 300 m of the map symbol (small open circle). This symbol also includes some large or widely dispersed
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mineral occurrences. Finally, a few localities are "lost" to most
modern collectors, and their locations may be no more specific
than a certain mountain or large area of a town. The map symbol
for the latter category -- a large circle -- usually indicates uncertainty of 1,000 m or more.
The legend accompanying each index map gives the names
of the numbered mineral localities shown on the map. Letter
symbols are used to designate the geologic environments of the
mineral deposits; these symbols are explained in the key at the
beginning of the map section. For example, "peg" indicates a
granite pegmatite, while "sul" represents a metal sulfide deposit.
The output of mineral specimens from the granite pegmatites ranges from a few beryl crystals at some localities to dozens
of rare minerals in others. There is a lot of information on Maine
pegmatites, so our compilation of these deposits is more comprehensive than for other types of mineral assemblages. In the Oxford County pegmatite district in southwestern Maine, much
information was derived from detailed field notes compiled by
Neil Wintringham. Other principal sources for pegmatite localities are the publications by Cameron and others (1954), Morrill
(1958), and Thompson and others (1998). The guidebooks by
Morrill et al. for eastern and western Maine contain the most extensive lists of mineral localities. Their locations were accepted
for sites where more accurate or corroborating data were unavailable.
Most of the metal mines in the state have not been worked
for many years, and their mineralogy and specimen productivity
are often poorly documented. Our most reliable information on
the locations of ore deposits in eastern coastal Maine came from
reports by Young ( 1962, 1963) and Morrill and Hinckley ( 1959).
Early maps from Stewart (1880) and Colby's county atlases
(1881) were helpful in verifying mine locations that have been
recompiled by later authors from these original sources. We
have also shown the locations of some large sulfide deposits in
northern Maine that have yet to be mined, based on data from J.
S. Cummings
and F. M. Beck (personal communication)
Some types of deposits, such as localities for grossular, vesuvianite, and other minerals hosted by calc-silicate rocks, are
known chiefly through the effmis of collectors. We are grateful
to Gene T. Bearss, Duane L. Leavitt, Joseph Martin, and Raymond G. Woodman for information on these localities.
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In spite of the many sources consulted for this volume,
some localities known to early Maine collectors are now lost, or
at least have not been accurately pinpointed in publications. An
example is the George Howe amethyst locality on Pleasant
Mountain in Denmark. Given the current high level of mineral
collecting activity in Maine, it is hoped that our data base will expand as old localities are rediscovered and new ones found. The
reader is encouraged to report additions or corrections to these
index maps to the Maine Geological Survey.
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Maine mineral locality index

LOCALITY INDEX
The following abbreviations are used in the locality names:

Q - quarry, M - mine, P - prospect, L - locality, and D - deposit.
Names in italics are common synonyms for localities. Hyphenated numbers in the MAP#KEY column refer the reader to the
appropriate locality map: the first number refers to the locality
map and the second number refers to the site number of the locality.

Many of the mines and quarries which have been operated
over a long period of time have acquired two or more names. In
most cases the original name is the name of choice (i.e. Dunton
quarry instead of Plumbago Gem mine); in other cases, one name

is so well-known that it is used rather than the earliest name (i.e.
Black Mountain quarries rather than Bailey quarry or Dewey
mine). The synonymy which follows represents an attempt to resolve some of the alternate names which are found in the literature.
King (this volume) regards all surface operations as quarries and all underground operations as mines. Common usage,
both in Maine and elsewhere, often refers to quarries if worked
for stone or feldspar, but mines if worked for minerals such as
mica, beryl, gem tourmaline, pollucite, quartz, or spodumene;
workings for various metals are mines even when surface operations (i.e. Mount Mica Tin mine). These variations in usage encountered in the literature should pose no problems once
understood; they are not, therefore, considered in this synonymy.

LOCALITY

TOWN (COUNTY)

200 M Pit ..
600 M Pit ..
(Ellery) Abbott M .

Sanford (York). . . .
. .. 2-3
Sanford (York). . . .
. .. 2-4
see Dunton Q . . . . . . . . . . . . (20-13)
see Nevel Q . . . . . . . . . . . . . . (20-4)
see Perham P. . . . . . . . . . . . . (20-2)
Acton (York) . . . . . . . . . . . . . . . 2-1
Stoneham (Oxford) . . . . . . . . . . . 13-7
Bowdoinham (Sagadahoc). . . . . . . . 9-7
Lower Enchanted (Somerset) . . . . . 27-1
Stoneham (Oxford). . . . . . . . . . . 13-1
Stoneham (Oxford) . . . . . . . . . . 13-14
see Cooper Molybdenite M.
(56-3)
Stoneham (Oxford). .
. 13-9
Topsham(Sagadahoc)
. 9-30
see Groves Q . . . . .
(I 2-8)
Penobscot (Hancock).
. 46-5
see Levant Antimony M.
(33-1)
Sullivan (Hancock) . . . . . . . . . . 48-11
see Stewart M. .
(45-7)
see Lawrence M . . . . . . . . . . . (33-7)
see Big Hill M . . . . . . . . . . . . (54-3)
Norway (Oxford) . . . . . . . . . . . 14-27
Wesley (Washington). . . . . . . . . 55-2
see Black Mtn Qs . . . . . . . . . . . (21-2)
see Weil Freddie M . . . . . . . . (45-17)
see Tiger Bill Qs . . . . .
. (I 4-1,2)
Tl2 R8 WELS (Aroostook) . . . . . . 40-1
see Weil Freddie M .
(45-17)
Stoneham (Oxford) . . . . . . . . . . 13-25
Stow (Oxford) . . . . . . . . . . . . . 13-26
Baring Plt (Washington) .
57-2
Pembroke (Washington) .
54-2
Hebron (Oxford) . . . . .
16-3
Phippsburg (Sagadahoc) .
l 0-4
Blue Hill (Hancock) . . . . . . . . . . 45-16

Acton M . . . . . . . . .
Adams Ledge (Beryl) L .
(Frank) Adderton Q . .
Alder Pond (Sulfide) D
(Rupert) Aldrich Q . .
Allen Mtn P . . . . . .
American Molybdenum Co. M
Andrews Ledge P . . . . . . .
Androscoggin Falls (Molybdenite) L .
Androscoggin Tourmaline P.
Annear M . . . . . . . .
Antimonial Silver Co. M.
Ashley Silver M . . .
Atlantic (Cu) M .
Atlantic Silver Co. M
Ayers Junction M . .
B. B. #7 Q . . . . . .
(Alice) Bacon & Snow M.
(Edmund M.) Bailey Q . .
Baine M . .
Baker Workings, Uncle Tom Mtn
Bald Mtn Sulfide D ..
Bangor & Blue Hill M.
(Herny) Barbour P.
(Henry) Barbour Q
Baring Prehnite L .
(Granville) Barrett
Cu,
P
(James) Barrett P
Basin Garnet L
Bay View M . . .

MAP#KEY
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LOCALITY INDEX
TOWN (COUNTY)

LOCALITY

Bay View M.
Beacon Hill M .
Beech Hill Q ..
Bell Minerals M.
Bell Minerals #1 M .
Bell Minerals #3M .
Bell Pit. . . . . . . .
Bemis Stream P . . .
(Blanche) Bennett Q.
(F
Bennett P. . .
Benson & Brown #7 Q
(Hans)
P
R.) Berry Q .
Qs.
Berry Ledge L . .
Beryllium Corp Q .
Bessey Qs - Lower Pit .
Bessey Qs - Upper Pit .
Big Hill (Ag, Cu, Pb, Zn) M
Big Mine, Uncle Tom Mtn .
BigQ . . . . . .
(Sylva) Biron Q .
Bisbee Copper M
Black Hawk M .
Black Mtn Qs ..
Blue Hill
Cu) M .
Blue Hill Manganese P
Bluff Pit . . . . . .
Bodwell Granite Q
Bon Ami Ps .
Booker E Q .
Booker W Q.
Boss of the
M.
Boston-Acton M.
Boston Silver M .
Bowker Q .
P.
BroomeP
Thurston P.

Calais Prehnite L
Callahan

Carver
Catheart Mtn
Catherine Hill M
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see Gouldsboro M . . . . . . . . . . (49-2)
Sullivan (Hancock) .
. 48-12
Waterford (Oxford) . . . . . . .
. 14-30
see Lord Hill Q . . . . . . . . .
(13-16)
see Perham Q. . . . . . . . . . . . (14-6)
see Bumpus Q. . . . .
. . (17-9)
Newry (Oxford) . . . . . . . . . . . . 20-14
Township D (Oxford)
. 22-2
Buckfield (Oxford) . . . . . . . . . . . 15-6
see Donahue P . . . . . .
. . . . (17-7)
see B. B. #7 Q. . . . . . . . . . . (14-27)
Newfield (York) . . . . . . . . . . . . . 4-2
see Berry-Havey Qs . . . . . . . . . (12-17)
Poland (Oxford). . . . . . . . . . . . 12-17
Comish (York) . . . . . . . . . . . . . . 5-4
Greenwood (Oxford) . . . . . . . . . 14-11
Buckfield (Oxford). . . .
15-4
Buckfield (Oxford). . . .
. . 15-3
Pembroke (Washington) .
. . 54-3
see Tiger Bill Qs .
(14-1, 2)
see Grenci-Ellis Q .
(43-1)
Sumner
. . 19-8
Blue Hill (Hancock)
.. 45-8
Blue Hill (Hancock). . . . . . . . . . 45-11
Rumford (Oxford) . . . . . . . . . . . 21-2
. Blue Hill (Hancock) . . . . . . . . . . 45-13
Blue Hill (Hancock) . . . . . . . . . . 45-2
see Wardwell Qs . . . . . . . . . . . (14-25)
Vinalhaven
. . . . .
. 51-2
see Whitehall Ps . . . . . . . . . . (20-7)
Bowdoinham (Sagadahoc) . . . . . . . 9-33
Bowdoinham (Sagadahoc) . . . . . . . . 9-6
Sorrento (Hancock) . . . . . . . . . . 48-18
. . . . . . . . . . . . . . . 2-6
•
•
•
•
•
•
•
•
•
• 4 7-1
. . . . . . . . . . 15-15
53-2
50-2
20-9
21-3
46-1
17-9
57-1
44-8
. . . . . . . . . 7-2
. 45-1
see Callahan M.
(44-8)
Can11el
33-2
Rumford
. 21-4
. 28-2
see Catherine Mtn Ps.
(48-1)
.l..J.UJ"'-'V'·"'-1
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Catherine Mtn Molybdenite Ps .
Champion-Consolidated Ms. . .
Champion M . . . . .
Cherryfield
Cu,
M.
Chute P .
Q ..... .
City of Boston M
Clark Mica M . .
Cline Gold M ..
Cobble Hill Chrysoberyl L
Cobble Hill Q . . . . . .
Cole Q . . . . . . . . . .
Colton & Highlands M .
Colton Hill Q . . . .
Connors M . . . . . .
(Frances) Conroy Q .
Consolidated #1 Q.
Consolidated #2 Q. .
Consolidated #4 Q. .
Consolidated Hampden M.
Consolidated Qs . . . .
Cook Rd Staurolite L . .
(Benjamin) Coombs Q .
Cooper Molybdenite M .
Copperopolis M . . .
Coye Q . . . . . . . . .
(Dennis) Creaser P .. .
Crocker Hill Ms - N Pit .
Crocker Hill Ms - S Pit
Crockett Ridge Q . . .
(George) Crooker Q . .
(Horace) Cummings Q
Cushman Ledge Q .
Custer (Cu) M. . . .
Custer Extension M .
Daggett Q . . . . . .
Davis Mica Q . . . .
(Ray) Davis Silver M .
(Warren) Davis Silver M
Day Hill L . . . . . . .
Deer Hill Amethyst L .
Deer Isle (Ag) M . . .
Deer Isle Town Q . . .
Denbow Point (Ag, Pb) M
Dennis Hill L . . . . . . .
Denny Reed Pt. Chalcedony L
Dewey Mica M .
Diamond Ledge - N P .
Diamond Ledge - S P .
Dickie Doo P
Dirigo M . . . . . . . .

TlOSD
. 48-1
Milton (Oxford)
. . . . . . .
. 18-2
see Champion-Consolidated Ms .
(18-2)
Milbridge (Washington) . . . . .
. 50-1
Casco (Cumberland) . . . . . . . . . . . 7-1
Lewiston (Androscoggin).
. 12-16
Blue Hill (Hancock) . . . . . . . . . . 45-12
see Wentworth Q . . . . . . . . . . (14-24)
Hancock
. . . . . . . . . . 48-7
West Paris (Oxford) . . . . . . . . . . 15-24
West Paris (Oxford) . . . . . . . . . . 15-26
Stoneham
. . . . . . . . . . . 13-6
see Highland M. .
. . . . (44-2)
Stow (Oxford) . . . . . . . . . . . . . 13-15
see Salem & Sullivan M. . . . .. (48-13)
Minot (Androscoggin) .
12-4
Topsham (Sagadahoc) . . . . . . . . . 9-22
Topsham (Sagadahoc) . . . . . . . . . 9-20
see Trenton Q . . . . . . . . . . . . . (9-9)
Hampden (Penobscot) . . . . . . . . . 33-6
Georgetown (Sagadahoc) . . . . . . . 10-8
Windham (Cumberland) . . . . . . . . . 6-2
Bowdoin (Sagadahoc) . . . . . . . . . . 9-1
Cooper (Washington) . . . . . . . . . . 56-3
Hancock (Hancock) . . . . . . . . . . 48-5
Waterford (Oxford) .
. 13-19
see Intergalactic Pit.
( 13-28)
Paris (Oxford). . .
15-10
Paris (Oxford). . .
15-11
Norway (Oxford) .
14-28
Newry (Oxford). .
20-11
Buckfield (Oxford) . . . . . . . . . . . 15-7
see Mt Rubellite Qs . . . . . . . . (16-19)
see Copperopolis M
(48-5)
see Elliot M. . . . . . . .
(48-6)
Canton (Oxford) . . . . .
. 19-5
West Bath (Cumberland).
. 10-1
Newfield (York) . . . . . . . . . . . . . 4-3
Hermon (Penobscot) . . . . . . . . . . 33-3
Comish (York) . . . . . . . . . . . . . . 5-3
Stow (Oxford) . . . . . . . . . . . . . 13-10
Deer Isle (Hancock)
42-2
Deer Isle (Hancock) .
42-3
Lubec (Washington) .
54-4
Litchfield (Kennebec)
29-3
Phippsburg (Sagadahoc) . . . . . . . 10-12
see Black Mtn Qs.
(21-2)
Greenwood (Oxford).
14-8
Greenwood (Oxford).
. 14-9
Hartford (Oxford) . .
. 19-9
Acton (York) . . . . . . . . . . . . . . . 2-5
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Dodge M. ..
Dolsan P . ..
(E.O.) Donahue P .
Douglass Copper M .
Dragon Cement Qs - N Pit
Dragon Cement Qs - S Pit.
(Perien) Dudley's Ledge Q
Dudley
P ...
(Perien) Dudley Pollucite M
(Perien) Dudley P.
Dunbar M . .
Dundee Falls
L.
Dunn Qs . . .
Dunton Gem M . .
Dunton Q.
Dunton Silver M. .
Dwelley
Q.
Gray Granite Q .
Early Dawn Silver M .
East Blue Hill Gold/Silver M .
Eastman Q ..
Edgemoggin Silver M .
Q ...
Elliot M .
(George) Elliot Q .
Emerson Mine . . .
Emmons Q.

see Jones M.
. (44-4)
see Barrett P and Big Hill M.
(54-2,3)
Albany (Oxford) . .
17-7
Blue Hill (Hancock)
45-6
Rockport (Knox) . .
30-5
Rockport (Knox) . .
30-6
see Westinghouse Q . . . . . . . . . (I 5-19)
Castle Hill (Aroostook) . . . . . . . . 39-1
see General Electric Ms . . . . (I 5-20 to 23)
see Owls Head P . . . . . . . . . . . (I 6-5)
see Hercules M. . .
. . . . . . . (44-3)
Windham (Cumberland) . . . . . . . . . 6-1
Norway
. 14-26
see Dunton Q . . . . . . . . . . . (20-13)
. . . . . . . 20-13
see Consolidated Hampden M . . . . (33-6)
Brunswick
. . . . . . . . 8-2
Fryeburg
. . . . . . . . . . . 11-3
Hancock
. . . . . . . . . . 48-15
Blue Hill (Hancock) . . . . . . . . . . 45-3
Stow
. . . . . . . . . . 3-1
Sedgwick
. . . . . . . . . . 42-1
. . . . . . . . . . 16-11
. . . . . . . . . . 48-6
. . . . . . . . . . 21-12
44-6
. . . . . . . . . 14-3
. . . . . . . . . 46-4
. . . . . . . . . 5-6
. . (20-4)
. . . . . . . . . 45-10
. . . . . . . 12-12
. . . . . . . . . 9-13
. . . . 14-23
. . . . . . . . . 15-18
see Goddard Ledge Q .
(21-6)
. . . . . . . . . . . . 46-3
see Foster Hill P
Lovell
. . . . . . . . . 13-24
. . . . . . . . . 13-13
33-4

M
Estes Q .
False M.
Favorite
M.
Fisher Q.
Fisher Q
Fleck Q.
Fletcher Q .
Ford Hill Q

P.

Franklin M.

Ms - C Pit.
Ms-E

360

MAP#KEY

48-3
48-4
56-2
47-2
. . . . . . . . . 6-3
. . . . . . . . . 9-31
. . . . . . . . . 14-7
15-2
. . . . . . . . . . 5-23
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TOWN

General Electric Pollucite Ms - N Pit .
General Electric Pollucite Ms - S Pit .
General Electric (Newry) Pollucite M
~ 0 "'""""'"'..-"'" Tourmaline L
(Albin) Gestaut M.
Getchell Mtn P
Globe Silver M ..
Glover Qs . . . . .
Goddard Ledge - Lower Q
Goddard
Q.
Golden Circle M.
Golding's Q . . .
Goodall Farm P .

Buckfield
Buckfield (Oxford)
see Dunton Q . . .
Georgetown (Sagadahoc)
see Red Hill Pits
Lakeville

....

Goose Falls M . .
Gouldsboro M ..
Goulds borough M.
Granger M . . .
Grant Silver M.
Graves
Great Brook P .
Great Divide Q
Greenlaw Q
Greenwood M .
Greg01y M . ..
Grenci-Ellis Q .
Gross P
(Irving) Groves Q .
Gustin Q . . . .
Hampden M.
Harborside M .
Harden-Keith-Small P.
Harding Hill P . . .
Harriman Nickel P.
Harrington M
Harvard Cut .
Harvard Q ..
Hatch Farm P
Haven P . . .
Havey Q .. .
(Forrest) Havey Q.
Havey #1 Q
Havey #2 Q
Qs.
Hedgehog Hill Q
Heikkinen Q
Hercules
M
Hibbs Q.
~ .......... ~··~ M .
Hill No. 4 Ps. .

MAP#KEY

. 15-20
. 15-22
(20-13)
. 10-7
to II)
. 36-1
. 49-4
. . . . . . . . . 16-20
. 21-7
. . . . . . . . . . . 21-6
Sorrento
. . . . . . . . . . 48-19
see Consolidated Qs . . . . . . . . . ( 10-8)
see Webster P
200 m Pit.
600 m Pit. . .
(2-4)
see Callahan M. . . . .
(44-8)
Gouldsboro (Hancock) . . . . . . . . . 49-2
see Gouldsboro M . . . . . . . . . . (49-2)
Blue Hill (Hancock) . . . . . . . . . . 45-15
Hancock (Hancock) . . . . . . . . . . 48-14
Topsham (Sagadahoc) . . . . . . . . . 9-32
Newry (Oxford) . . . . . . . . . . . . 20-15
see Undivided Q . . . . . . . . . . . (9-15)
Auburn (Androscoggin) . . . . . . . . 12-15
see Harvard Q. . . . . . . . . . . (14-15)
see Douglass M.
. . . . . . . . . (45-6)
Mount Desert
. . . . . . . . 43-1
Greenwood
. . . . . . . . . 14-14
Auburn (Androscoggin) . . . . . . . . 12-8
Bowdoin (Sagadahoc) . . . . . . . . .. 9-5
see Consolidated Hampden M .
(33-6)
see Callahan M. . . . . . . . . . . . ( 44-8)
Township E (Oxford). . . . . . . . . . 22-1
Stoneham
. . . . . . . . . . 13-12
Union
. . . . . . .
. 31-5
Carmel (Penobscot) . . . . . . . . . . 33-8
see Georgetown Tourmaline L . . . (I 0-7)
Greenwood
. 14-15
Auburn
. . . 12-20
see Basin Garnet L . . . . . . . . . . ( 10-4)
Topsham
. . . . . . 9-8
see Beny-Havey Qs. . . . . . .. (12-17)
see Garland Q
. . . . . . . . (9-31)
see
Q.
. ..... (9-8)
Greenwood (Oxford) . . . . . . . . . 14-13
Peru
. . . . . . . . . . 19-3
. . . . . . . . . 14-12
.......... ,. . . ,,...,,.,_ . . . . . . . . . . 44-3
. . . . . . . . . . 16-18
·"""''"'"~''-I · · . . · . . . . . 44-2
. . . . . . . . . (16-13)
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(Bob) Hinkley P .
Hole-in-the-Ground Q.
Home Silver M . .
Hooper's Ledge P .
Hooper's
Qs
Hornet M . . . .
Horse Hill Microcline L.
Hovey Mtn Manganese P .
(Dewitt) Hyde M. .
(Emil) Immonen Ledge #1 Q .
(Emil) Immonen Ledge #2 Q .
Intergalactic Pit .
Irish P.
Irish Q
Jasper Beach L .
Jim Pond Fuchsite L.
Joe McKeen Hill Beryl L .
Joe's Q . . . . . .
Johnson M . . . . .
(Guy) Johnson Q .
(Emily) Jones (Cu,
M.
Jones & Dodge M.
Jones Hill M. . . .
Joyner (Chrysoberyl) L.
Katahdin
D.
Keith Q . . . . . .
(Bennett) Kennedy Q . . . .
(Leonard) Kimball Ledge Q.
(Wilder) Kimball Ledge Q.
(Herbert) Kimball P.
Kinglet Q . . . .
(Winn) Knight Q . .
Knox Lime Q . . . .
(Eddie) Koskela #1 P
Koskela #2 P
(Geoffrey) La Chance Q .
Lady Elgin
M .
Laflamme Q.
Larrivee P . . . . .
Lawrence
M .. .
Lebanon-Acton M. . .
Ledge
Sulfide D
"''""''"""'" M.

Pownal (Cumberland) .
. . . . . 8-8
see Groves Q . . . .
(J 2-8)
Gouldsboro (Hancock).
49-3
Paris (Oxford)
. 16-9
Paris (Oxford)
. 16-7
see Stearns P
. . . . . . (14-2 I)
Norway
. . . . . . . . . . . 16-22
T9 R3 (Aroostook) . . . . . . . . . . . 38-2
see Keith Q . . . . . . . . . . . . (J 2-11)
West Paris (Oxford) . . . . . . . . . . 15-1
Greenwood (Oxford) . . . . . . . . . . 14-4
Stow (Oxford).
13-28
Paris(Oxford) . . . . . . . . . . . . . 15-14
Paris (Oxford). . . . . . . . . . . . . 15-13
Machiasport (Washington) . . . . . . . 51-3
Jim Pond (Franklin) . . . . . . . . : . 26-1
Lovell (Oxford) . . . . . . . . . . . . 13-17
Mount Desert (Hancock) . . . . . . . . 43-2
Cutler (Washington) . . . . . . . . . . 52-1
Albany (Oxford) . . . . . . . . . . . 14-20
Brooksville (Hancock) .
. 44-4
see Jones M. . .
(44-4)
see Preble Hill M. .
(34-1)
Peru (Oxford). . . .
. 19-6
T6 R9 (Piscataquis)
. 35-1
Auburn (Androscoggin) . . . . . . . . 12-11
Auburn (Androscoggin)
. . . . 12-7
see Songo Pond Q .
(I 7-6)
see Red Hill Pits
(21-8 to I I)
seeDeerHillAmethystl.
(13-10)
Newry (Oxford) . . . . . . . . . . . . 20-12
Waterford (Oxford) . . . . . . . . . . 13-18
Union (Knox).
31-4
Woodstock
. . . . . . . . . . 18-6
Woodstock
. . . . . . . . . . 18-5
Brunswick (Cumberland) . . . . . . . . 8-3
Blue Hill
. . . . . . . . . 45-19
Minot (Androscoggin) . . . . . . . . . 12-2
Buckfield
. . . . . . . . . . 15-25
Hampden (Penobscot) . . . . . . . . . 33-7
Lebanon
. . . . . . . . . . . . 2-7
.. 25-1
. . 33-1

MAP#KEY

(15-19)
P.

Lincoln Sill
Litchfield Sodalite L

M.
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44-1
31-1
31-2
29-2
see Pechnik and Mt Marie Qs. ( 16- I 3 to I 6)
19-2
. . . . . . . . . . 18-3
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Long Island Molybdenite L .
Lord Hill Q ..

Blue Hill (Hancock) . . . . . . . . . . 45-20
Stoneham (Oxford) . . . . . . . ·. . . 13-16

MAP#KEY

Loring Cove L .

. see Peny Agate L. . . .

Lost Q . . . . .

. Topsham (Sagadahoc) . . . . . . . . . 9-15

Lovejoy Mtn P.

. see General Electric P . . . . . . . . (14-7)

Lower Colton Hill Q

. Stow (Oxford) . . . . . . . . . . . . . 13-27

Lower Newry M . . .
Lower (New1y) Ps . .

see Nevel Q. . . . .
(20-4)
see Pechnik P. . . . . . . . . . . . . (20-3)

Lubec Lead (Ag, Pb, Zn) M.
Maine Feldspar Q .

Lubec (Washington) . . . . . . . . . . 53-1
Auburn (Androscoggin) . . . . . . . . 12-13

Maine Feldspar Q.
Maine Tin M . .. .

see Consolidated #2 Q . .
see Winslow Tin M . . . .

Mallet Q . . . . . .
Marshfield Granite Q
(Joseph) Martin (Jr.) Q
(Alton) Maxim P . . .
(Orman) McAllister Q.
McFarland Silver M.
(Austin) McHugh Q ..
McKay Farm P . . . .
Melrose Farm Beryllonite L.
(Enid) Melrose Q . . . . .
Mexico Ankerite/Quartz L
Millbrook (Au, Ag) M.

Topsham (Androscoggin)
9-14
Marshfield (Washington).
. 51-1
Newry (Oxford) . . . . .
. 20-5
Lovell (Oxford). . .
13-22
Lovell (Oxford) . . . . . . . . . . . . 13-21
Hancock (Hancock) . . . . . . . . . . 48-17
Minot (Androscoggin) . .
12-5
Phippsburg (Sagadahoc) .
l 0-3
Stoneham (Oxford). . . .
13-3
Stoneham (Oxford). . . .
13-2
Mexico (Oxford) . .
. 21-13
Sullivan (Hancock) . . . . . . . . .. 48-10

Mills Qs . . . . . .

see Pechnik Q . . . . . . . . . . . . (16-13)

(54-1)

(9-20)
(32-1)

Milton (Ag) M . . . .

Sullivan (Hancock). . . . . . . .

Mollyockett Mtn Q. .

see Biron Q . . . . . . . . . . . . . . (/ 9-8)

Moody Mtn Beryl L.
Morancy (Ag,Cu) M.
Morgan Pit. . . . . .
Morse Brook Quartz-Barite L.
Morse Q . . . . . . .
Mt Apatite (East) Qs
Mt Apatite (West) Qs
Mt Ararat Qs . . . .
Mt Chase Sulfide D .
Mt Glines (Ag) M ..

Andover North Surplus (Oxford) . . . 22-4
Sullivan (Hancock) . . . . . . . . . . 48-16
Greenwood (Oxford) . . . . . . . . . 14-31
Grafton (Oxford) . . . . . . . . . . . . 20-1
Brunswick (Cumberland) . . . . . . . . 8-9
Auburn (Androscoggin) . . . . . 12-13 to 15
Auburn (Androscoggin) . .
12-8 to 12
Topsham (Sagadahoc) . . .
9-24
T6 R6 WELS (Sagadahoc).
. .. 37-1
Milton (Oxford) . . . . . .
. .. 18-1

Mt Marie Q . . . . .

see Pechnik Q .

( 16-13)

Mt Marie Qs - E Pits
Mt Marie Qs - N Pits
Mt Marie Qs - S Pit .
Mt Mica Q . . . . . .

Paris (Oxford).
Paris (Oxford) .
Paris (Oxford).
Paris(Oxford).

16-16
16-14
16-15
15-12

Mt Mica Quartz Pit .
Mt Mica Tin M. .

see Irish Q. . .
see Mount Mica Q.

(15- 13)
(/ 5-12)

Mt Rubellite Qs .. .
(W.D.) Nevel Q .. .

Hebron (Oxford) .
Newry (Oxford) .

. 16-19
. . . . . . . . . 20-4

(WD.) Nevel Pollucite M .
(WD.) Nevel Tourmaline M.
Neville-Owls Head P . . . .
Neville Tourmaline M . .. .

see Dunton Q . .
see Dunton Q . .
see Owls Head P .
see Dunton Q . . . . .

New England Stone Industries Q .

Stonington (Hancock) . . . . . . . . . 41-1

. 48-9

. . . . . . (20-13)
. . . . (20-13)
. . . . . . . (16-5)
. . . . . . (20-13)
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New Pit (New1y).
New1y Gem M.
New1y 1961 P .
Newry 1964 Q.
New1y 1970 P.
Nile Brook Gold L
Nobles Corner M .
North Castine Silver M .
North Rumford Mica M .
North Yarmouth Sillimanite L.
Noyes Mtn Gem M.
Noyes Mtn Q . . .
Nubble Q . . . . .
Number 4 Hill P . .
(Anti) Ohtonen Q .
O(ld) M(an) Tamminen Pits.
Orchard Q .
Ordway Q ...
Osgood Q.
Owen (Cu) M .
Owen Lead M.
Owls Head P ..
Paint Mine Ledge Q.
Parker & Ryan Q . .
Parsonsfield Vesuvianite L
Peabody Mtn Q . . . .
Peaked Hill Qs - E Pit .
Peaked Hill Qs - W Pit
Pease Mtn L.
Pechnik P .
Pechnik Ps ..
Pechnik Q ..
Peg Claims Spodumene P .
Pembroke (Cu) M . .
Penley Ledge Q . . .
Pentagoet Mining M.
(Frank) Perham P ..
(A.C.) Perham Q ..
(A.CJ Perham-Bell M.
(Harold) Perham-Bumpus Q
Perham-Heikkinen Q . . .
(Stanley) Perham Mica M.
Perkins Island Beryl L.
(N.) Perkins (Cu) M.
Perry Agate L .
Perry Beach L.
Perry Openings
(Nate) Perry P .
(Nate) Perry Ps .
Petit Manan (Ag) M .
Phillips Q ..... .

see Bell Pit . .
. . . (20-14)
see Dunton Q .
. .. (20-13)
see Pechnik P. . .
. . . (20-3)
seeBellPit....
. .. (20-14)
see Perham P . . . . . . . . . . . . . (20-2)
Rangeley (Oxford) . . . . . . . . . . . 23-2
see B.B. #7 Q . . . . . . . . . . . . (14-27)
Castine (Hancock) . . . . . . . . . . . 44-5
see Elliot Q . . . . . . . . . . . . (21-12)
N. Yarmouth (Cumberland) . . . . . . . 8-4
seeHarvardQ. . .
(14-15)
see Harvard Q. . .
(14-1 5)
see The Nubble Q .
( 14-18)
Hebron (Oxford) .
. 16-17
Greenwood (Oxford) . . . . . . . . . . 14-5
see Tamminen Sr Q . . . . . . . . (14-10)
Buckfield (Oxford) . . . . . . . . . . . 15-5
Bowdoin (Sagadahoc) . . . . . . . . . . 9-3
see Eagle Gray Granite Q . . . . . ( 11-3)
Blue Hill (Hancock)
45-5
Blue Hill (Hancock) . .
. . 45-4
Paris (Oxford) . . . . .
. . 16-5
see Goddard Ledge Qs .
(21-6, 7)
see New England Stone Industries Q. (41-1)
Parsonsfield (York) . . . . . . . . . .. 5-2
Batchelders Grant (Oxford)
17-5
Gilead (Oxford) . . . . . . . . . . . . 17-2
Gilead (Oxford) . . . . . . . . . . . . 17-1
Comish (York) . . . . . . . . . . . . . . 5-5
Rumford (Oxford) . . . . . . . . . . . 20-3
Paris (Oxford) . . . . . . . . . . . . . 16-12
Paris (Oxford). . . . . . . . . . . . . 16-13
Cushing/Warren (Knox)
.. 30-7
see Big Hill M . . .
. (54-3)
see Goddard Ledge Qs .
(21-6. 7)
see N Castine Silver M .
(44-5)
Rumford (Oxford) .
. 20-2
West Paris (Oxford)
. 14-6
see Perham Q.
(14-6)
see Bumpus Q. .
( 17-9)
seeHeikkinenQ.
(14-12)
see B.B. #7 Q .
(14-27)
Georgetown (Sagadahoc)
10-6
Brooksville (Hancock) .
. 44-7
Perry (Washington). . . .
. 54-1
see Peny Agate L.
(54-1)
see Spence & Coombs Q.
(/-1)
Peru (Oxford). . . . . . .
. 19-1
see Lord Hill Q . . . . . . . . . . (13-16)
Steuben (Washington) .
49-5
Minot (Androscoggin) . . . . . . . . . 12-3

.
.

.

.

MAP#KEY

Maine mineral locality index

LOCALITY INDEX
LOCALITY

TOWN (COUNTY)

Phippsburg Quartz L . . . . .
(Ski) Pike Q . . . . . . . . . .
Pillsbury-Stevens (Ag, Cu) M.
(C.P.) Pingree Ledge Q . . . .
Piper Hill (Schee lite) P . . . .
(Frank) Pitts - (Harold) Tenney Q.
(Frank) Pitts Garnet M . .
Pleasant Mtn Amethyst L .
Plumbago Amethyst M . .
Plumbago Gem M. . . . .
Plumbago Mtn Rose Quartz
Oystal L
Plumbago Tourmaline P.
Porcupine Hill Q .
Porter Lead M . . . . . .
Preble Hill (Ag) M . . .
Prout Farm Rose Quartz P.
(Pitt) Pulsifer Q . . . . ..
(Wildes) Purington Q . . .
Ragged Jack Mtn Chrysoberyl L
Railroad Q . . . . . .
Ramsdell (Pb) M ..
Rangeley Garnet M .
Rattlesnake Mtn Q ..
Red Hill - Central Pegmatite - Pit 1 .
Red Hill - Ridge Pegmatite - Pit 3 .
Red Hill - Ridge Pegmatite - Pits 1&2
Red Hill - West Pegmatite - Pit 1
Revere Copper/Silver M
Reynolds Mica M .
Reynolds P . . . .
Riverside Silver M
(Mel) Robbins Q .
Robinson M . . . .
Rockland I Thomaston Limestone Qs .
Rockport Silver M ..
(Dorothy) Rogers Q . .
Rollins Gold M . . . .
Rose Quartz Crystal L.
Route 16 Stilpnomelane L.
Roy Ledge Q.
Rumford Nickel M .
Rump Pond (Cu) P .
Russell Brothers Qs .
Ryan & Parker Q .
Ryerson Hill Qs . . .
Sabattus Mtn Bismuthinite L
Salem & Sullivan Silver M .
Sally Mtn D . . . . . .
Saltman Amethyst P. .
.
Sanford Vesuvianite L .

Phippsburg (Sagadahoc)
. . . . 10-11
West Paris (Oxford) .
15-8
Steuben (Washington) . . . . . . . . . 50-3
Albany (Oxford) . . . . . . . . . . . . 17-8
Newfield (York) . . . . . . . . . . . . . 4-1
Minot (Androscoggin) .
. 12-6
see Pitts-Tenney Q . .
(12-6)
Denmark (Oxford) . . .
. 11-2
see Saltman Amethyst P
(1 I-I)
see Dunton Q . . . . . . . . . . . . (20-I 3)
see Rose Quartz Oystal L . . . . . (20-6)

MAP#KEY

see Groves Q . . . . .
(I 2-8)
Topsham (Sagadahoc)
. 9-23
Porter (Oxford) . . . . . . . . . . . . . 5-1
Garland (Penobscot) . . . . . . . . . . 34-1
Bowdoin (Sagadahoc) . . . . . . . . . . 9-2
Auburn (Androscoggin). . . . . . . . 12-10
Topsham (Sagadahoc)
9-21
Hartford (Oxford) . .
. 19-7
Topsham (Sagadahoc)
. 9-26
see Lubec Lead M .
(53-I)
Rangeley (Oxford) . .
. 23-1
Albany (Oxford) . . .
. 13-5
Rumford (Oxford). . . . . . . . . . . 21-11
Rumford (Oxford) . . . . . . . . . . . 21-10
Rumford(Oxford) . . . . . . . . . . . 21-8
Rumford (Oxford) . . . . . . . . . . . 21-9
Blue Hill (Hancock). . .
. 45-18
see Wentworth Q .
(14-24)
Auburn (Androscoggin).
. 12-18
Rockport (Knox) . . . . .
30-3
Phippsburg (Sagadahoc) . . . .
10-5
Concord (Somerset) . . . . . .
24-1
Rockland I Thomaston (Knox).
30-8
Rockport (Knox) . . . . .
30-2
Phippsburg (Sagadahoc) .
10-2
Wesley (Washington).
55-1
Newry (Oxford) . . . .
20-6
Jim Pond (Franklin) . .
26-2
see Goddard Ledge Qs .
(2 I-6, 7)
Rumford (Oxford) . . .
21-5
Parmachenee (Oxford) .
. 25-2
Topsham (Sagadahoc) .
. 9-27
see New England Stone Industries Q. (41-1)
Paris (Oxford) . . . . . . . . . . . . . 15-2
Lovell (Oxford) . . . . . . . . . . . . 13-23
Sullivan (Hancock) . . . . . . . . . . 48-13
Attean (Somerset)
. . . . . . 28-1
Sweden (Oxford) .
. . . . . . 11-1
see Webster P
. . . . . (2-2)
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Sanitarium M .
(C.P.) Saunders Q .
Scotty Q . . . . . .
(Fred) Scribner Ledge Q
Seavey Ps . . . . . . . .
Seavey Ridge Andalusite L .
Silver Brook M . . .
Silver Drift M . . . .
Silver Isle Mining M.
(Bob) Silver Ledge Q
Sinclair Farm P . .
Singepole Mtn Qs . .
Slab City P. . . . . .
(Francis) Slattery Qs - N Pit.
(Francis) Slattery Qs - S Pit .
Small Mine - Uncle Tom Mtn
Smith Iron M
Smith Q . . . .
Snow (Ag) M .
Songo Pond Q .
South Bog Stream Gold L .
South Twin Mtn Pegmatite
Spears Corner L . . .
Spence & Coombs Q
Spodumene Brook L
Square Pit . . . . . .
Standpipe Hill Qs . .
(Hollis) Starrett #1 Q
Starrett #2 Q . . . . .
State Prison Farm P.
(Austin) Stearns Farm P
(Hugh) Stearns Q . . . .
Stewart (Cu) M . . . . .
Stony Brook Tourmaline L
Stover Hill (Cu) M
Streaked Mtn Qs . . . .
Sturtevant Q . . . . . .
(Norman) Sturtevant Q
Styles Mtn P. . . . . .
Sullivan & Waukeag (Ag) Ms.
Sullivan M . ..
Surry Town Line Gahnite L.
Swamp #1 Q.
Swamp #2 Q .. .
Swamp Pit . .. .
Swan Copper M.
Sweden Amethyst l
Swift River Gold L
(Nestor) Tamminen Q .
(Nestor) Tamminen- . .
(Matti) Waisanen Ledge

see Sturtevant Q . . . . . . . . . . . (12-1)
Waterford (Oxford) .
14-29
Newry (Oxford) . . . . . . . . . . . . 20-10
Albany (Oxford) . . . . . . . . . . . 14-22
Kennebunkport (York). . . . . . . . . . 3-1
No. 21 Twp (Washington)
. 56-1
see Swan Copper M . . . . . . .. (48-2)
Hampden (Penobscot) . . . . . . . . 33-5
see Golden Circle M . . . . . . . . (48-19)
see Goddard Ledge Qs . . . . . . . (21 -6, 7)
see Barrett P . . . . . . . . . . . . . (54-2)
Paris (Oxford). .
16-10
Lovell (Oxford) .
13-20
Paris (Oxford) . .
15-16
Paris (Oxford). .
15-17
see Tiger Bills Qs. . . . . . . . . (14-1,2)
Trescott (Washington) . . . . . . . . . 53-3
Auburn (Androscoggin) . . . . . . . . 12-14
Bucksport (Hancock). . . . . .
46-2
Albany (Oxford) . . . . . . . .
17-6
Rangeley Plantation (Franklin).
23-3
Rumford (Oxford) . . . . . . .
21-1
West Gardiner (Kennebec). . .
29-1
S. Berwick (York) . . . . . . . . . . . . 1-1
Newry (Oxford) . . .
. 20-8
Topsham (Sagadahoc)
. 9-11
Topsham (Sagadahoc)
9-29
Warren (Knox) . . . .
. 30-4
Warren (Knox) . . . .
. 30-9
see Peg Claims Spodumene P
(30-7)
Paris (Oxford) . . . . . . . .
. 15-9
Albany (Oxford) . . . . . . . . . . . 14-21
Blue Hill (Hancock) . . . . . . . . . . 45-7
Paris (Oxford) . . . . . . . . . . . . . 16-2
Blue Hill (Hancock) . . . . . . . . . . 45-14
Hebron (Oxford) . . . . . . . . . . . . 16-4
Hebron (Oxford) . . . . . . . . . . . . 12-1
Minot (Androscoggin) . . . . . . . . 16-21
Stoneham (Oxford). . . . .
. 13-8
Sullivan (Hancock) . . . . . . . . . . . 48-8
see Sullivan & Waukeag Ms . . .. (48-8)
Surry I Blue Hill (Hancock) . . . . . . 45-21
Topsharn(Sagadahoc)
. 9-17
Topsham(Sagadahoc)
. 9-18
see Perham Q. .
(14-6)
Franklin (Hancock). .
. 48-2
see Saltman Amethyst P
(I 1-1)
Byron (Oxford). . . . . . . . . .
. 22-3
Greenwood (Oxford) .
. 14-16
see Waisanen Q . . . . . . . . . . . (I 4-17)

.
.

.

.
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Tamminen Sr Q .
(Charles) Taylor Q.
The Nubble Q ..
Thomas M . . . . .
(E.P.) Thomas Q ..
Tiger Bill (Yates) E Q .
Tiger Bill (Yates) W Q
Todd's Bay Q . . . . .
(John) Towne M . . . .
Trebilcock Uraninite L
Trenton Q ..
Trott Cove Q. . . . .
Trufant P . . . . . . .
(Caesan) Trusiani Q
(Caesari) Trusiani Q
Tryon Farm P .
Tryon Mtn Qs .
Tubbs Ledge P.
Turner Qs . . .
Twin Lead (Ag, Cu) M
Twin Pits . . . . . . .
Twin Tunnels Q . . .
(Walter) Twitchell Q.
Uncle Tom M . . .
Uncle Tom Mtn M.
Uncle Tom Mtn Qs.
Baker Workings
Big M. ..
Small M . . . .
Undivided Q. . . .
Union Andalusite L .
United Feldspar Openings
United Feldspar Q . .
Upper Maple Mtn Manganese P
Upper Newry M .
V&FM . . . . . .
Verde Antique Q. .
(William) Wade Q .
(Matti) Waisanen Mica M.
(Matti) Waisanen Q .
(Roy) Wardwell Qs
Wanen Nickel P ..
Warren Q .
(Willis) Wanen Q .
Wate1ford Mica M.
Waukeag M ..
Webster P . . . . .
Weil Freddie (Cu) M
Wentworth Q . . . .
(Ernest) Wentworth Q.
Wesley P . . . . . . . .

TOWN (COUNTY)

MAP#KEY

Greenwood (Oxford)
. . . . 14-10
Freeport (Cumberland) . . . . . . . . . 8-6
Greenwood (Oxford) . . . . . . . . . 14-18
see Emmons Q . .
. . . . . (14-3)
Phippsburg (Sagadahoc) . . . . . . . 10-10
Greenwood (Oxford). . .
14-2
Greenwood (Oxford) . . . . . . . . . . 14-1
Georgetown (Sagadahoc) . . . . . . . 10-9
see Keith Q . . . . .
. . . . . . (12-11)
see Swamp # 1 and #2 Qs . . . . . (9-17, 18)
Topsham (Sagadahoc) . . . . . . . . . . 9-9
Woolwich (Sagadahoc) . . . . . . . . . 9-25
Bowdoin (Sagadahoc) . . . . . . . . . . 9-4
see Coombs Q . .
. . . . (9-1)
see Hayes Ledge Qs. . . . . . . . (I 4-13)
Pownal (Cumberland) . . . . . . . . . . 8-7
Pownal (Cumberland) . . . . . . . . . . 8-1
Norway (Oxford) . . . . . . . . . . . . 16-6
Auburn (Androscoggin) . . . . . . . . 12-19
Blue Hill (Hancock) .
. 45-9
Topsham (Sagadahoc)
. 9-16
see Nevel Q. .
(20-4)
Paris (Oxford)
. 16-8
see Emmons Q
(14-3)
see Emmons Q
( 14-3)
see Tiger Bill Qs
(I 4-1, 2)
seeWPit
(14-1)
. . see E Pit.
( 14-2)
. . seeWPit
(14-1)
see Lost Q. .
(9-15)
. Union(Knox).
. 31-3
see Singepole Mtn Qs .
( 16-10)
see Nevel Q. . .
. (20-4)
TD R2 (Aroostook). .
. . 38-1
see Dunton Q . . . . . . . . . . . (20-13)
see Silver Drift M. . . .
(33-5)
Deer Isle (Hancock) . .
. .. 42-4
Auburn (Androscoggin)
. . . 12-9
see The Nubble Q .
(I 4-18)
Greenwood (Oxford) . . . . . . . . . 14-17
Albany (Oxford) . . . . . . . . . . . 14-25
Wanen (Knox) . . . . . . . .
. . 30-1
see Pleasant Mtn Amethyst l.
. (11-2)
Stoneham (Oxford). . . . .
. . 13-4
see Beech Hill Q.
. . (I 4-30)
see Sullivan & Waukeag Ms
. . . (48-8)
Sanford (York) . . . . . . . . . . . . . . 2-2
Blue Hill (Hancock). . . . . . . . . . 45-17
Canton (Oxford) . . . . . . . . . . . 14-24
Albany (Oxford) . .
. 19-4
see Rollins Gold M. . . . .
. (55-1)
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West Bay (Ag) M
West Franklin Mining M
Westinghouse Q ..
Wheal Freddie M .
Wheeler #1 Q . . .
Wheeler #2 Q . . .
(Stubby) Wheeler Ledge Q
Whispering Pines Q .
Whitehall Ps . . .
Whitehall Q . . . . .
(GD.) Willes M . . .
(William) Willes#l Q .
(William) Willes #2 Q.
(William) Willes #3 Q.
Winslow Tin M . . . .
Witt Hill Chrysoberyl L .
Wolf Neck Fuchsite L ..
Woodstock (Ag, Au) M.
Yale M . . . . . . . . .
("Tiger Bill") Yates M.
(Neal) Yedlin L

Gouldsboro (Hancock).
. 49-1
see Franklin Extension M
(48-3)
Buckfield (Oxford) . . . . . . . . . . 15-19
see Weil Freddie M . . . . . . . . . (45-17)
Gilead (Oxford) .
. 17-3
Gilead (Oxford) .
. 17-4
see Songo Pond Q
(17-6)
Paris (Oxford) .
. 16-1
Newry (Oxford)
. 20-7
see Nevel Q. . .
(20-4)
see Trenton Q . . . . . . . . . . . . . (9-9)
Topsham (Sagadahoc)
9-12
Topsham (Sagadahoc)
9-10
Topsham (Sagadahoc)
9-19
Winslow (Kennebec).
32-1
Greenwood (Oxford) . . . . . . . . . 14-19
Freeport (Cumberland) . . . . . . . . . 8-5
Woodstock (Oxford) . .
. . 18-4
see Diamond Ledge Ps .
(14-8, 9)
see Diamond Ledge Ps .
( 14-8, 9)
Topsham (Sagadahoc) .
. . 9-28
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ABBREVIATIONS FOR DEPOSIT TYPES
Ag
Au
Beach
Cale
Cu
Fe
Float
lg
Met
Miar
Pb
Peg
Placer
Porcm
Pormo
Strat
Sul
Ulmc
Vein
Vms
Zn

- silver
- gold
- beach (gravel or sand)
- calc-silicate
- copper
- iron
- float occurrence
- igneous rock occurrence (e.g. zircon, nepheline, etc.)
- metamorphic rock occurrence (e.g. staurolite, kyanite)
- miarolitic cavities
- lead
- granite pegmatite
- placer deposit
- porphyry Cu and/or Mo
- porphyry Mo
- stratabound deposit (e.g. Aroostook Mn)
- metal sulfide, undifferentiated
- ultramafic-related nickel-cobalt deposit
- vein deposit (along faults, joints, etc., includes greisen veins)
- volcanogenic massive sulfide
- zmc

NOTE ON BASE MAPS
Some of the geographic names on the locality maps
have been partly or entirely erased for greater clarity in numbering the sites.

EXPLANATION OF MAP SYMBOLS
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Mineralogy of Maine - Addenda

Volume 1

Vandall T. King
3269 Evergreen Circle
Walworth, New York I 4568

Eugene E. Foord*

No sooner had the manuscript of Volume 1 of The Mineralogy of Maine reached its deadline for final changes than additional information was discovered or generated, and continues to
be discovered even now. The following section summarizes new
finds, previously unlisted old discoveries, additional references,
and several clarifications relative to King and Foord (1994 ).
Note that it is impractical to enumerate all unusual mineral associations if they are random occurrences or have been adequately
treated by the description of the principal mineral of the association. For example, the identification of "cinnamon brown xanthoxenite in radial fibrous aggregates (to 4 mm) from the Dunton
quany, Newry, associated with patches of light straw-yellow
strunzite in rusty siderite aggregates surrounded by indicolite"
probably represents a minor leap of faith on the part of the experienced Maine micromounter. The variations of mineral assemblages are too numerous to cover in a general text such as this.
Some collectors have lamented that not only is every specimen not described in excruciating detail, but their favorite minerals are not prefixed with superlatives: "wonderful," "beautiful," "gorgeous," etc. The following descriptive text abstains
from superlatives, the descriptions speaking for themselves. Record sizes have been noted where verified, but discoveries in the
twentieth century frequently superseded those made in the nineteenth, and we hope that discoveries of succeeding centuries will
render some of our proud moments and discoveries as merely
quaint.
A significant amount of literature still remains to be abstracted, although a great many references which were read have
not been cited due to the repetitive or uninformative nature of the
mineral reports. Readers of Maine mineral literahlfe not cited by
this chapter or King and Foord ( 1994) are invited to call interesting passages to the current author's attention.
While there are many good primary reports of mineral discoveries, we have encountered a considerable number of articles
which contain information obtained from earlier sources that

were not cited. In order to make articles appear more interesting,
authors have frequently copied anecdotes from Perham ( 1987)
or Perham Stevens (1972) and earlier works, particularly Bastin
(1910 and/or 1911), usually with innocent intentions. (Many of
Bastin's ( 1910, 1911) mineral production reports are verbatim
quotes of various Kunz articles, but Kunz was not cited.) The
reader is particularly invited to read the early literature for enjoyment and primary information.
Whenever we have discovered a primary or early source,
we have cited it in preference to more recent and sometimes excessively embellished articles. In tum, we have tried to do justice to the sources we have consulted. One reviewer of the
original manuscript of King and F oord ( 1994) who answered the
review question "Are sources adequately cited?" responded
"Yes, to a fault~" The reader's indulgence is further requested
here, as we have tried to maintain the same standards in this volume and our style relies on precision over smoothness.
Collectors who are attempting to assemble complete suites
of mineral species from particular localities, or for the entire
state(!), are advised that many minerals require special storage
requirements. For example, pyrrhotite is poorly represented in
Maine species collections as it will quickly rust and decompose
when kept in cellars or garages. (It does the same on quarry
dumps.) Autunite will crumble to dust if kept in sheds which heat
up during the summer. Of course, unlabeled specimens can become nearly valueless as memories lose their freshness.
The number of additional entries listed below should also
alert the collector, as well as professional, that Maine is a mineralogically rich state and new finds can and will continue to be
made and announced for many years to come. An original "discoverer" of a schorl locality lamented not having received credit
for his find, although he had done everything in his power to
keep it a secret. Independent discovery is common in mineral
collecting, and collectors are still advised that the best way to
register priority is to publish their discoveries "while the pub-

*Deceased.
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lishing is good" (see discussion in King and Foord, 1994).
(Note: Although the publication date of King and Foord is 1994,
production actually extended into 1995 and the first distribution
of the finished copies began in March, 199 5.)
Previous reporting of minerals from a particular locality
may refer to the entire area of a quarry or other excavation. For
example, the report of meionite, scheelite, diopside, calcite, etc.
from the Tamminen quarry does not mean that the pegmatite
contained these species. These species actually occur in the
Patch Mountain member of the Sangerville Formation, which
was blasted into as the quarry excavation increased in size.
Several reports in this update chapter only specify that a
particular species was found at the given location. As with entries in Volume l, occurrences of poor or uninteresting specimens are noted, but only distinctive specimens are described.
Crystal drawings cited by King and Foord ( 1994) as coming
from various volumes of Goldschmidt's Atlas der K1ystallformen should not lead the reader to believe that the particular drawing first appeared in that work. These citations merely indicate
that Goldschmidt's compilation had better reproducible copies
of the particular drawings than the original documents available
to us.
One of the reasons for the current high level of mineralogical activity in Maine is the influence of the discovery, by Ronald
E. Holden, Jr. and Dennis Holden, of The Rose ofMaine morganite beryl crystal. Not only was it one of the most valuable individual gem crystals ever found in North America, several
hundred thousand dollars actually having been derived from the
sale of its gems, it also withstands the scrutiny of comparison
with other great morganites, for example those of California and
Madagascar. This makes The Rose ofMaine a discovery of international significance. Indirectly, The Rose of Maine promoted
the commercial reopening of many of Maine's prospects, there
being as many as 35 simultaneously active ventures in the early
1990's and up to sixty total localities being explored or reexplored. In this way, the morganite's discovery exerts a major
influence on Maine's miners even today.
Mineral occurrences which are referred to geological features or formations can usually be approximately located on the
Bedrock Geologic Map of Maine by Osberg et al. ( 1985). Collectors are advised that including only town designations on their
labels should be avoided and that complete labels should also include the quarry name. For example, Mount Apatite is a district
with over 20 principal and secondary names for localities. Similarly, sounty names need to be supplemented by specific quarry
names. There is no place in Maine which has not been assigned
to a town, township, etc. A town index map appears in King and
F oord ( 1994) and detailed index maps are found in this volume.
Note that many towns and townships have topographic features
as part of their name, e.g. Jim Pond, Alder Stream, Beaver Cove,
Carrying Place, P01iage Lake, Johnson Mountain. Many specimens require redundant sounding labels such as Sandy River,
Sandy River or Katahdin Iron Works mine, Katahdin Iron
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Hitchcock's references to mineral occurrences are further
abstracted here. The reader's attention is called to his particularly lucid line of reasoning as to the origin of granite and granite
pegmatites (Hitchcock, 1861, p. 205), which remains refreshingly modem. A thesis by Wolkodoff ( 1949) provided many
new mineral reports, but it did not always specify quarry names,
instead listing coordinates on a map. Most of Wolkodoffs coordinates correspond to a quarry or prospect symbol, but some
quarries apparently were not consistently located; and there is
suspicion that some of the coordinates are imprecise because of
the stated mineral associations, etc. Additionally, the report of
minerals at a location variously given as D-15 and sometimes D16 could have been an imprecise reference to the Perham quarry
in West Paris. Another inconsistency involves the Tamminen
quarry, for which a chart of pegmatite zonal assemblages gives
the location as L-5 rather than the usual designation M-3. (It is
unlikely that an unknown rare mineral locality was exposed between the Waisanen and Nubble quarries.) Some of Wolkodoffs
( 1949) occurrences do appear to be from outcrops or unnamed
and forgotten prospects, so many of his discoveries appear incontrovertible.
Mineral collectors might be interested to know of additional Maine natives and residents who have had minerals named
for them because of their international reputation, although
specimens of these minerals are not yet known to occur in
Maine: farringtonite for Oliver Cummings Farrington (Brewer,
Oct. 6, 1864 - Nov. 2, 1933; meteorite specialist and former curator of the Field Museum in Chicago); merrillite for George
Perkins Merrill (Auburn, 1854-1929; meteorite specialist and
former curator at the Smithsonian Institution); keyite and ludlockite for Charles Locke Key (Cape Elizabeth and Portland,
mineral dealer); jimthompsonite and clinojimthompsonite for
James B. Thompson (Calais, mineralogist and professor at Harvard University); andfitllerite for Buck.minster Fuller (Brunswick, inventor and philosopher).

Format of Mineral Descriptions
Most mineral names and varieties are arranged alphabetically. Some minerals are listed by group (e.g. biotite, plagioclase) while some minerals are listed by variety (e.g. damourite,
titanaugite). Synonyms and questionable entries are also alphabetized. Well-documented species names are listed in capital letters. Unverified species names, varietal names, and synonyms
are placed in lower case letters in the "headers." An asterisk in
front of the mineral name indicates that the species was first
found in Maine. For the purposes of this listing, a mineral is
taken to be a naturally-occurring material with a definable
chemical composition and which possesses, or originally possessed, a regular internal structure. Naturally-occurring suggests
that the mineral was formed solely through the action of geological processes and was not aided by unnatural exposure of a mineral to weathering, the addition of man-made chemicals to the
environment, or the direct chemical treatment of a mineral, man-
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made application of heating, pressure, etc. which would otherwise change the starting material.
Specific locality names are set in italics after the bold generic names. The usual order will be town (generic) followed by
locality (specific). Some geological names will be used in ageneric sense with town names as the more specific entry. References which have maps in them will usually be cited to indicate
where more information can be obtained. The product of the
mine is usually omitted. Instead of Consolidated Feldspar
quarry, Heal Granite quarry, or Sullivan Silver mine, etc., the
corresponding entries would read: Consolidated Q, Heal Q,
Sullivan M. Abbreviations are used for quarry mme
prospect P, locality
and area A.
Example:
- Bell Pit, Crooker Q, Dunton Q,
Nevel Q, Perham P, Rose Quartz Crystal L, Scotty Q
The abbreviations chosen are natural ones, and although
they require getting used to, they save an extraordinary amount
of space. Commas are found only within the specific locality entries while semicolons are used to separate town and geological
formation names. The resulting text is condensed, particularly
for well represented species, but careful reading will show that
the listings are unambiguous.
A few localities are unspecified as not enough information
is available and the locality might actually represent a duplicate
entry for a synonymous place name umecognized by us. A locality
is distinguished from an area
by being a specific,
"known" spot to obtain a mineral, while an area implies greater
informality and wider distribution of the mineral of interest.
Area is also used to signify a collecting site which is known by
few people and is, therefore, not generally pinpointed. Geologic
names are included whenever appropriate and will serve to signify occurrences that are not restricted to excavations, but to general bedrock formations. The reports of some species refer to
glacially transported rocks or sand particles. In particular, some
reports of metamorphic indicator minerals, outside of their bedrock occurrences, are common and should not be construed, a
priori, as anomalous. Many geologic maps do not show town
boundaries and the pa1iicular towns have been inferred for the
purpose oflistings here. Interpolation errors can occur especially
where contacts, sample locations, etc. are near town boundaries.
The original repmis should always be consulted to assure certainty.
A"?" is used whenever the identification and/or reported
occurrence seem to be in error. Question marks are not placed after locations which are cited in the literature by town name only.
Towns without specific entries beg the question: "Where in the
town is there a locality of the mineral worth repmiing?" The
authors, in many cases, were not able to supply the answer.
The "#" always refers to a specimen number of the collection indicated. The collection name will be associated with the
number by the use of an abbreviation: AMNH (American Museum of Natural History); BC (Bowdoin College); BM (Bryn

Mawr College); BMS (Museum of Science, Boston); CC (Colby
College); HH (Herbert Haven Collection); HU (Harvard University); NMNH (NationalMuseum of Natural History, Smithsonian Institution); NMC (Canadian Museums of Nature,
Ottawa); NE (Northeastern University); UMO (University of
Maine, Orono); PM (Philip Morrill collection, Colby College);
YU (Yale University). Some museum specimens will be referred to without catalog number, but with only the institutional
initials. References to specimens in private collections have
been few partly to preserve the privacy and security of the owner
and partly due to the general inaccessibility of such specimens.
A mineral report which does not include its specific location is suspicious in addition to lacking verifiability. There are
few unnamed spots in Maine. When a specific locality within a
town is questioned, the identification of the mineral or locality is
doubted. For a fictitious example,
Mineral A- Hannibals
Musculus P?, Scipio A?
indicates that the identification of mineral A from the Musculus
prospect as well as the Scipio area is probably in error though it is
mentioned in the literature or though some specimens with that
label are known, or the species claimed on the label has been
shown to be incorrect. While the question mark is used to question a variety of things, the fundamental reason for its use is concern. The inclusion of questionable material for completeness is
better than the exclusion of information which may prove correct. Individuals with verified specimens are invited to contact
the authors so that questionable entries can be validated. The removal of a ? after an entry must depend on the discovery of a
verified specimen, rather than relying on folklore, old memories,
or the reasonableness that a particular mineral "should be there."
The listings are alphabetical by town as most of Maine is "settled." County names uncommonly appear on Maine mineral labels, though Oxford County has been the largest specimen
producer.
The town name information listed here attempts to conform to The Length and Breadth of Maine by Attwood (1974)
and The Maine Atlas and Gazetteer by the DeLorme Mapping
Company ( 1988). A review of these works will reveal that even
unorganized townships have names or alphanumeric designations. The smaller towns and unorganized townships in Maine
are frequently named according to local topographic features
such as Jim Pond, Alder Stream, and Little Squaw. Old references may be confusing. For example, Rumford Falls could signify the Great Falls of the Androscoggin River or indicate the
village area around them. When geographical features similar to
names of municipal areas are referred to in older reports, care
should be exercised in labeling specimens or searching for localities with these designations. A mineral locality on Blue Hill
(the hill) might be confused with one reported from Blue Hill
(the town). While the Guiness Book of World Records in various
of its editions has suggested that there are few towns with names
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so short as one letter, three townships in Maine have single letter
names: C, D, and E and some only have number designations
such as Township 21. (When township surveying was complete,
in the C, D, and E Townships area (abbreviated TC, TD, and TE
respectively), a gore was found that was subsequently named C
Surplus. The same status is tme for Andover North Surplus, Andover West Surplus, Misery Gore, etc.) Many unorganized
townships have township and range designations such as T3R5.
However, Attwood (1974) explains: "To say that a township is
T 1 R2 or, as frequently written, l R2, would not serve to fix its location. It might be any one of nine different townships, as follows: 1R2 TS (Dyer), 1R2 WELS (Bancroft), 1R2 NWP
(Hermon), 1R2 NPC WKR (Embden), 1R2 NPC EKR (Solon),
1R2 BKP WKR (Pleasant Ridge), 1R2 BKP EKR (Moscow),
1R2 WBKP (Redington), 1R2 NBKP (Tornhegan)." A number
of names are used more than once for towns in Maine. There are
two towns named Bald Mountain in Somerset County, for example. Attwood ( 1974) provided additional examples. The capital
letters which follow the township and range name signify a designation arising from various bureaucratic necessities.
The abbreviations used are as follows:
AP - Abbotts Purchase
BKP - Binghams Kennebec Purchase
BPP - Binghams Penobscot Purchase
ED - East Division
EKR - East of the Kennebec River
EPR - East of the Penobscot River
EUR - East of the Union River

IP - Indian Purchase
LS - Livermore Survey
MD - Middle Division
NBKP - North of Binghams Kennebec Purchase
NBPP - North of Binghams Penobscot Purchase
ND - North Division
NPC - North of the Plymouth Claim
NWP - North of the Waldo Patent
OIP - Old Indian Purchase
PS - Putnam Survey
SD - South Division
TS - Titcomb Survey
WELS - West of the Easterly Line of the State
WBKP - West ofBinghams Kennebec Purchase
WKR - West of the Kennebec River
Attwood (1974) complained of lack of consistency when
referring to towns. At this writing, the boundary signpost of D is
marked "Township D" at the northern boundary of the town on
Route #17 and labeled "Letter D" at its southern boundary.
The locality listings will be arranged alphabetically by
town and named unorganized township, plantation, etc. followed by numerical designations for unorganized townships.
The prefix T for township will not be alphabetized. Numerical
township names will be arranged after alphabetical listings.
The abbreviation q.v. (quod vide = which see) has been
placed throughout the manuscript to direct the reader's attention
to another section which could provide additional understanding
of a particular mineral. Note that q.v. always follows the particular name of interest.

ABBREVIATIONS
The following abbreviations are used in this chapter:
Analysis Techniques and Terms
ICP
LAM-ICP-MS
REE
SEM
SG

swuv
XRD
XRF

inductively coupled plasma
laser ablation microprobe - inductively coupled plasma - mass spectrometer
rare earth elements
scanning electron microscope
specific gravity
short-wave ultraviolet light
X-ray diffraction
X-ray fluorescence

Specimen Collections
AMNH
MSM
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American Museum of Natural History
Maine State Museum
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ERRATA FROM VOLUME 1: TEXT
The production of a work of any size is certain to contain errors, especially as the number of contributors and production people increase. Errors consisting of unusual computer-generated word breaks are
not noted here. The following items are sufficiently important to call to the reader's direct attention.
(Note: Several of the ownership captions in King and F oord (1994) are no longer current as a few of the
specimens now have new owners.)
New crystal drawings in King and F oord ( 1994) were made using the computer program SHAPE 2. 0
by Eric Dowty and modified for the Macintosh computer by Peter Richards. King and Foord (1994) has
the incorrect spelling "Dougherty" instead of Dowty.
The Cherryfield mine was consistently listed as being in Cherryfield, but is actually a short distance
east of the town line in Milbridge, perhaps 300+ m east of the Forest Ranger station in Cherryfield, along
a woods road which nearly parallels U.S. Route 1.
Several errors appeared in the text of Volume 1, and the following corrections or changes should be
noted:

Page no.

Correction

138

bottom drawing, add: Mount Rubellite Q, Hebron

153

The description (see also plate 43) of purple fluorapatite for the "Greenlaw quarry, Auburn" appears to actually be a specimen from the country of Pakistan.

173

right column, 2nd sentence: Specimens from this
find have been identified (chemical analysis and XRD,
this study) as hydroxyl-herderite.

219

left column heading:
Group)

Page no.

Correction

263

left column, 1st full paragraph, second sentence:
"matrixes" not "matrices"
right column, last paragraph: The phillipsite
variety, wellsite, is ...

266

right column, 2nd paragraph: The plagioclase
series has two common end-members, represented in
Maine: albite and anorthite (cf. Deer et al., 1966).

269

figure caption: Data from Landes (1925)

271

figure caption, add: Horse Hill L, Norway

*lithium-muscovite? (Mica

234

figure caption: Horse Hill L, Norway

360

uraninite locality list, add: Newry - Scotty Q [cf. plate
#83]

237

molybdenite locality list - Tl0Rl3 WELS - Priestly
Lake L

373

right column, 2nd sentence: The matrix is crystallized
siderite and the wurtzite crystals resemble the usual sixsided, corrugated stacking of platy crystals known from
Thomaston Dam, Connecticut and other areas, but consistently have a pyramidal termination instead of apedion.

239

Priestly Lake is in TlOR13 WELS

255

add Newfield to orthoclase occurrences

ERRATA FROM VOLUME 1: PHOTO CAPTIONS
A large number of photo captions for Volume 1 contain errors or incomplete information. (Note: the
size of a specimen followed the species name as an abbreviation, either as a capital letter or as several
lower case letters and was/were not separated from the name by a comma. The notation, Beryl L, means
"Beryl, large" not "Beryl locality.") The following corrected captions should be noted:

Plate no.

Correction

Plate no.

Correction

6

right column, top: Elbaite (slab= 6.2 cm), Dunton
Q, Newry [WW] {HU}

14

right column, bottom: Fluorapatite mm, Lord Hill Q,
Stoneham {DC}

10

right column, 2nd from top: Eosphorite, Nevel Q, Newry [JW]{RW}

17

left column, center: Quartz (amethyst) sc,
Intergalactic Pit, Stow [JBP] {DeC}
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Plate no.

Correction

Plate no.

Correction

22

left column, bottom: Azurite mm, Barrett Prospect
(Dolson Pit), Pembroke

56

left column, 3rd from top: Lepidolite sc, Dunton Q,
Newry {Ma}

23

left column, 3rd from top, Bertrandite (selective coating on quartz), Greenlaw Q, Auburn {RW}

62

right column captions switched with left column
captions

25

left column, top: Bumpus Q, Albany {AMNH}
right column, middle: Beryl L, Auburn {HU}

64

right column, bottom row: Perhamite mm,
Ski Pike Q, West Paris [RS] {RS]

28

right column, 3rd from top: Biotite Series - Annite sc,
Biotite Crystal P, Topsham {HU}

65

Phenakite twin, sc, Orchard quarry, Buckfield {RNL}

67
29

left column, 3rd from top: Cassiterite min,
Bennett Q, Buckfield [JBP]

right column captions switched with left column
captions

72

31

left column, top: Eosphorite mm, Red Hill
Rumford

left column, top: Quartz (pseudocubic) tin,
Tamminen Q, Greenwood

74
38

left column, 2nd from top: Elbaite L, Tamminen Q,
Greenwood {Frank Perham}
left column, 3rd from top: Elbaite cab, Crooker P, Newry {RW}

right column, top row: Unknown #14 (Reddingite
Group), Berry-Havey Q, Poland
right column, bottom row: Ishikawaite tin,
Yedlin L, Topsham

75
43

right column, bottom row: This specimen appears
to be mislabeled and is probably from Pakistan.

right column, 3rd from top:
Buckfield {RW}

76

left column, top: Schorl sc, Martin P, Newry {JoM}

44

left column, bottom: Fluorapatite mm, Mount
Rubellite Q, Hebron

78

left column, 2nd from top: Spodumene tin,
Bennett Q, Buckfield
right column, top: Spodumene mm, Bennett Q, Buckfield

86

right column: wurtzite illustration is an optical illusion,
view by reorienting 90° counterclockwise

88

right and left columns, second row: Zircon tin,
Lord Hill Q, Stoneham

45

left column, 2nd from top: Fluorapatite mm,
Dunton Q, Newry

48

left column, middle: gorceixite illustration is an
optical illusion, view by reorienting 90° counterclockwise

49

left column, bottom row: The specimens could be
mislabeled and strongly resemble antique specimens
from Waterford, Rhode Island.
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Schorl sc, Bennett Q,

Readers are asked to report any additional corrections.
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Editor's note: Additional color photos of minerals are shown on p. 313-314.

The dimensions of a mineral specimen are of some diagnostic use in identifying minerals as well as
useful collecting information. Specific dimensions of crystals are not indicated here due to the cumbersome captions which would result. The caption of each photograph indicates the size category of each
specimen or indicates the relative size of the field of view if the illustration shows only a part of the specimen. The following caption abbreviations are tied to familiar size categories, though some might object to
the arbitrary dimensions chosen.
mm = micromount. Micromount-size crystals require microscopic examination.
Normal sizes range from 0.5 to 3 mm.
t/n

thumbnail. Thumbnail-size specimens are generally 1-2 cm.

mm = miniature. Miniature specimens, for the purposes of this listing, are 2-4 cm.
sc

small cabinet. Small cabinet specimens are generally 4-6 cm.

cab =cabinet. Cabinet-size specimens are generally 6-10 cm.
L = large. Large specimens are generally more than 10 cm.
SEM = scanning electron microscope photograph with scale.

PHOTOGRAPHERS
Illustrations are essential to a work of this kind and many photographers have come forward with excellent illustrations to enhance the text. Each photographer has been credited whenever one of their images appears, but they should be united in a gallery here and be recognized. Initials correspond to photo
credits. Uncaptioned illustrations were photographed by Vandall T. King.
Gene F oord .................................
Sid Howe ...................................
John Poisson ................................
Jenny Raymond ..............................
Jeff Scovill. .................................
Benjamin M. Shaub ...........................
Woodrow Thompson ..........................
Larry White .................................

[EEF]
[SH]
[JBP]
[JR]
[JS]
[BMS]
[WBT]
[LW]
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SOURCES OF MINERAL SPECIMENS
Numerous organizations and individuals have graciously allowed photographs to be taken of their
specimens. Initials in curved brackets following the caption indicate the source of the specimen. Specimens from the editors' collections are not specifically credited. Uncaptioned specimens are from the Vandall T. King collection.
Bryn Mawr College. . . . . . . . . . . . . . . . . . . . . . . . . . .
Priscilla Stearns Bryant Chavarie . . . . . . . . . . . . . . . .
Larry Conklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dick Dionne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dennis Durgin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gary Freeman ...............................
Jim Greenlaw ................................
Leonard Himes ..............................
Sid Howe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Jacob Technical Services, Inc . . . . . . . . . . . . . . . . . . .
Ron Larrivee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Maine State Museum ..........................
Jim Mann ...................................
Northeastern University . . . . . . . . . . . . . . . . . . . . . . .
Perham's of West Paris ........................
Plumbago Mining Corporation . . . . . . . . . . . . . . . . . .
John Raymond ...............................
Benjamin M. Shaub ...........................
Don Swenson ................................
Cliff Trebilcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Larry White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ray Woodman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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{BMC}
{PSBC}
{LC}
{RD}
{DD}
{GF}
{JG}
{LH}
{SH}
{JTSI}
{RL}
{MSM}
{JIVI}
{NEU}
{PWP}
{PMC}
{JR}
{BMS}
{DS}
{CT}
{LW}
{RW}
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Plate 9

Almandine L, Consolidated Q, Topsham {PSBC}

Almandine cab, Swamp #1 Q, Topsham {CT}

Andalusite L, Oak Hill, Standish [JR] {JR)

Anglesite mm, Lubec M, Lubec

Beraunite SEM, Bell Pit, Newry [EEF]

Bavenite mm, Middle General Electric Q, Buckfield

Bertrandite sc, Pulsifer Q, Auburn {RD}
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Plate I 0
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Bertrandite sc, Pulsifer Q, Auburn {RD}

Bertrandite tin, Orchard Q, Buckfield [JBP] {GF}

Bertrandite mm, Harvard Q, Greenwood

Bertrandite cab, W Hayes Ledge Q, Greenwood

Beryl (morganite) min, Bennett Q, Buckfield {RW}

Beryl min, Larrivee Q, Buckfield (RL}

Beryl (aqua) cab, Orchard Q, Buckfield [JBP] {GF}

Beryl (golden) cab, Orchard Q, Buckfield [JBP] (GF}
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Plate 11

Beryl (goshenite) cab, Mount Mica Q, Paris {JG}

Beryl (pink) cab, Berry-Havey Q, Poland

Beryl (aquamarine), 128 cts., Aldrich (Sugar Hill) Q,
Stoneham {PWP}

Beryllonite min, Emmons Q, Greenwood

Beryllonite tin, Beryllonite L, Stoneham {BMC}

Calcite SEM, Keith Q, Auburn [EEF]

Cassiterite L, Bennett Q, Buckfield [JBP] (JM}

Chrysoberyl cab, Grafton Notch road cut, Grafton [SH]{SH}
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Chrysoberyl min, Ragged Jack Mountain L, Hartford

Clinozoisite mm, 600 m L, Sanford

Columbite sc, Coombs Q, Bowdoinham

Columbite L, Nevel Q, Newry (RW)

Cookeite mm, Bennett Q, Buckfield

Cookeite after elbaite min,
Tamminen Q, Greenwood

Cookeite mm, Mount Mica Q, Paris
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Plate J3

Cookeite and elbaite cab, Mount Mica Q, Paris

Cookeite pseudomorphs, min and sc, Mount Mica Q, Paris

Diopside L, 200 m L, Sanford

Elbaite in cookeite min, Keith Q, Auburn

Diopside mm, Webster P, Sanford

El baite (cinnamon brown with red tip)
min, Pulsifer Q, Auburn {LC}

Elbaite L held by Priscilla Chavarie,
Bennett Q, Buckfield {MSM}
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Elbaite min, Bennett Q, Buckfield (MSM}

Elbaite L held by Priscilla Chavarie,
Bennett Q, Buckfield (MSM)

Elbaite (red-tipped) t/n, Bennett Q,
Buckfield

Elbaite tin, Dunton Q, Newry [BMS] (PMC}
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Elbaite sc, Collins-Howard Q, Georgetown

Elbaite mm, Harvard Q, Greenwood

Elbaite (hollow) tin, Mount Mica Q, Paris

Mineralogy of Maine - addenda to volume I

Plate 15

Elbaite (hollow) tin, Mount Mica Q, Paris

Elbaite (blue bicolor) tin, Mount Mica Q, Paris

Elbaite min, Mount Mica Q, Paris {JG}

Elbaite (green) tin, Mount Mica Q, Paris

Elbaite (watermelon) tin, Mount Mica Q, Paris

Eosphorite SEM, Rose Quartz Crystal L, Newry [EEF]

Fairfieldite cab, Nevel Q, Newry

Fluorapatite on schorl sc, Larrivee Q, Buckfield {RL}
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Fluorapatite min, Nubble Q, Greenwood

Fluorapatite min, Harvard Q, Greenwood

Goethite sc, Little Deer Isle, Deer Isle

Goyazite mm, Emmons Q, Greenwood

Goyazite and quartz SEM, Bell Pit, Newry [EEF]

Grossular cab, The Basin, Phippsburg

Heulandite sc, Gin Cove, Perry

Heulandite mm, Gin Cove, Perry
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Plate I 7

Hureaulite SEM, Emmons Q, Greenwood [EEF]

Hydroxylapatite SEM, Emmons Q, Greenwood [EEF]

Hydroxylapatite mm, Black Mountain Q, Rumford

Hydroxyl-herderite min, Bennett Q, Buckfield [JS] ( LH}

Hydroxyl-herderite (hourglass surface zoning) tin,
Bennett Q, Buckfield

Ishikawaite sc, Yedlin L, Topsham

Ishikawaite sc, Yedlin L, Topsham

Ishikawaite min, Yedlin L, Topsham
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Plate I 8

Jahnsite-(CaMnFe) SEM, Mount Mica Q, Paris [EEF]

Jahnsite-(CaMnMn) SEM, Bell Pit, Newry [EEF]

Jahnsite-(MnMnMn) (twinned blade on right), hureaulite
(oblique terminations), hydroxylapatite (small hexagonal
prisms), quartz (two distorted crystals, upper center) SEM,
Emmons Q, Greenwood [EEF]

Jahnsite-(CaMnMn) mm, Emmons Q, Greenwood

Landesite mm, Maine Feldspar Q, Auburn

Kyanite mm, Oak Hill, Standish

Lepidolite cab, Towne (Keith) Q, Auburn [BMS] {BMS}
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Lithiophilite with dark triplite rim sc, Tamminen Q, Greenwood

Muscovite mm, Bennett

Q, Buckfield

Plate 19

Microcline L, Aldrich Q, Stoneham [WBT]

Muscovite replacing schorl min, E. Noyes Mountain L, Greenwood

Muscovite min, BB #7 Q, Norway

Muscovite with annite intergrowth cab, Little Singepole Q, Paris

Orthoclase (moonstone) min, Brownfield

Phenakite mm, Orchard Q, Buckfield

445

Plate 20

V T. King and E. E. Foord

Phenakite mm, Orchard Q, Buckfield

Phenakite sc, Orchard
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Q, Buckfield (RL}

Phenakite (twin) mm, Orchard Q, Buckfield

Perhamite (white) with hydroxyl-herderite (yellow-brown)
mm, Dunton Q, Newry

Phosphosiderite (pale purple) with stewartite mm,
Emmons Q, Greenwood

Plagioclase series - Albite sc, Tamminen Q, Greenwood

Plagioclase series - Albite min, Fisher Q, Topsham

Plagioclase series - Andesine sc, Chute P, Casco

Mineralogy of Maine - addenda to volume I

Plate 21

Plagioclase series - Andesine sc, 600 m L, Sanford

Purpurite and cryptomelane pseudomorph
of lithiophilite cab, Tamminen Q,
Greenwood [ L W] {L W}

Pollucite ( cubo-octahedron) cab,
Mount Marie Q, Paris (DD}

Quartz L, Littlefield Farm Q, Auburn {NEU}]

Quartz sc, Pulsifer Q, Auburn (NEU}

Quartz (pseudocubic) sc, Tamminen Q, Greenwood

447

Plate 22

V T. King and E. E. Foard

Quartz (parallel growth with surface dendrites) cab,
Morgan Q, Greenwood

Quartz (scepter) on golden beryl sc,
Orchard Q, Buckfield [JBP] {GFJ

Quartz (parallel growth) cab, Morgan Q, Greenwood

Quartz (amethyst) L, Deer Hill L, Stow (CT}

Quartz (parallel growth) cab, Berry-Havey Q, Poland

Quartz (intergrown on root) min, Deer Hill L, Stow (CT}
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Plate 23

Quartz (scepter) min, Deer Hill L, Stow (CT}

Rhodochrosite after beryllonite (x-shape) with unknown #3
mm, Black Mountain Q, Rumford

Schor! min, Larrivee Q, Buckfield

Schor! (etched) sc, Emmons Q, Greenwood

Schor! (with pendants) L,
Emmons Q, Greenwood

Schor! (with pendants) L,
Emmons Q, Greenwood
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Schor! min, Tryon Farm P, Pownal {RW)

Spodumene (with twin intergrowth) cab, Nevel Q, Newry

Staurolite cab, Appleton Ridge, Appleton

Staurolite with almandine min, Cook Road L, Windham

Staurolite (multiple St. Andrews twin) sc, Cook Road L, Windham

Stewartite mm, Emmons Q, Greenwood

Thorogummite mm, Havey #2 Q, Topsham

Titanite sc, Chute P, Casco
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Plate 25

Uraninite min, Swamp #1 Q, Topsham {CT}

Uraninite min, Swamp #1 Q, Topsham {DS}

Vanmeersscheite I metavanmeersscheite SEM,
Dunton Q, Newry [EEF]

Vesuvianite cab, Chute P, Casco

Vesuvianite cab, Webster P, Sanford

Vesuvianite cab, Webster P, Sanford

Xanthoxenite (lamellae) sc, Black Mountain Q, Rumford

Xenotime-(Y) mm, Havey #2 Q, Topsham
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UPDATED SPECIMEN DESCRIPTIONS
The following descriptions are in supplement to King and
Foord ( 1994). Locality abbreviations are the same as before:
A= area; L locality; M =mine; P =prospect; Q =quarry.

acanthite?
Sullivan

A recently donated silver specimen, Maine State Museum,
from Sullivan and bearing a permanently attached label indicating that it came from "Kempton 1878," may shed some light on
the ruby silver report for that area. Kempton ( 18 79) reported an
unbelievable assemblage of silver minerals from Sullivan (see
also King and Foord, 1994). The silver has an iridescent red
patch (about 3 x 4 mm) on black tarnished herringbone dendritic
silver (about 1 x 0.7 cm) on calcite and quartz. A sooty black
massive vein with granular pyrite could also be the first verified
acanthite from Maine. A blowpipe assay contaminated with arsenopyrite could give the illusion of a silver arsenic sulfide being
present in a time when ore assaying in Maine was in a primitive
condition.

ACTINOUTE
Union - Union Lime Q

Forest green "actinolite" needles occur in calcite lenses
(0.3-0.7 m) exposed in the Union Lime quarry, Union (Douglas
Watts, written communication, 1996). Associated minerals include galena (square cross-sections to 3 mm) and pyrrhotite.

Greenwood? - Harvard Q, Tamminen Q; Litchfield;
Mount Desert - Joe's Q; Seven Ponds pluton - Massachusetts
Gore, Seven Ponds;
- Biotite Crystal #1 P, Fisher Q,
Standpipe Hill A; West Paris? - Cobble Hill Q

Allanite was listed from Auburn by Morrill et al. (1958).
While an occurrence of Auburn allanite is currently unknown, it
is possible that short cross-sections (to l +cm) of biotite cleavages, with rusty halos, in graphic granite inspired the report.
Such biotite has been observed at the Keith and other pegmatite
quarries in Auburn and their occurrence could suggest allanite,
when not studied in detail.
Allanite-( Ce) is not a mineral currently known from Greenwood area pegmatites, but was reported by Wolkodoff ( 1949)
from the Harvard and Tamminen quarries, Greenwood and the
Cobble Hill quarry, West Paris. He stated: "The largest crystal

found measured 1.2 cm. x 0.5 cm. which was found embedded in
biotite. Of the seven specimens found six were fairly well developed tabular crystals parallel to ( 100), the other specimen (2.34
gm.) was massive and was found embedded in micro-cline [sic]
perthite. All the specimens showed similar physical properties
as follows: uneven fracture, brittle, hardness 6, specific gravity
3.62 to 3.64 for crystals and 3.97 for massive variety, vitreous
luster, and color dark brownish black. Crystallized specimens
showed translucency on edges and the massive specimen was
opaque .... Allanite is a rare mineral in the pegmatites of the thesis area although it is fairly common in pegmatites with a rareearth phase." Wolkodoff ( 1949) reported that REE were identified by qualitative spectrographic analysis and noted an association with "parisite" (q.v.) and microlite (two species not
normally from the same paragenesis, as implied). There are currently no verified REE minerals known in the Greenwood-West
Paris pegmatites and the report can be considered as astonishing.
Rosenbusch ( 1907) noted allanite (orthite) as an accessory
mineral in litchfieldite from Litchfield.
Brown cores of allanite-(Ce) (chemical analysis, this
study) occur in gray-green to grayish pistachio green, usually
unterminated, deeply longitudinally striated epidote crystal
sprays (to over 1 cm) in quartz and microcline-lined cavities in
granite at Joe's quarry and the Grenci quarry in Hall Quarry Village, Mount Desert.
Harwood reported of the Seven Ponds pluton, Massachusetts Gore and Seven Ponds: "All the quartz monzonite contains small amounts of apatite, zircon, and magnetite; the
muscovite-bearing variety locally contains a trace of garnet and
hematite, and the hornblende-bearing variety contains small
amounts of sphene and allanite."
Cliff Trebilcock (personal communication, 1997) found
abundant allanite-(Ce) "nails" (to 2 x 0.4 cm) with rusty orange
rims and replacement on the south end of the Biotite Crystal #1
prospect,
Cores of the altered material ranged from
brownish black through reddish black. Many of the specimens,
when freshly broken open, reveal casts without trace of relict
material. Although terminated crystals are yet to be observed,
some of the casts reveal a wedge-shaped impression suggesting a
termination contact.
Doug Watts (personal communication, 1996) found allanite-( Ce) as 1 x 0.2 cm rods with a rusty rim ("rusty nails") in finegrained albite with minor almandine at the Fisher quarry,
Tomascak and Francis ( 1995) wrote of Standpipe Hill,
"Exposed in the area ... is biotite granite which contains crystals of magnetite and allanite (which are commonly
l cm in long dimension), as well as minor garnet. Of note in this
aplitic-textured granite is the absence of biotite immediately
around larger magnetite and allanite crystals."
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ALMANDINE (Garnet Group)
Baldwin - Estes Q; Bowdoinham - West Booker P;
Eagle Gray Q;
- BB #7 Q; Paris - Mount Mica Q; Peru Perry P;
- Biotite Crystal # 1 P, Biotite Crystal # 2 P

cm) have been found at the Biotite Crystal #2 prospect, Topsham.

amazonite (Microcline)
Waldoboro Plutonic Complex

Collectors who have black-stained garnet crystals are
warned that chemical treatment of such specimens can result in
unattractively colored crystals being exposed as well as formerly
masked fractures being revealed. While chemical treatment can
improve the looks of similar specimens, the potentially unattractive nature of cleaned garnet specimens is so universal that inferior specimens should be test treated to see the result. Additionally, it is not necessary to remove all of the staining on a specimen to "improve" it. In many cases, complete chemical treatment can ruin a specimen's appearance.
The West Booker prospect, Bowdoinham produced some
enormous trapezohedral almandine crystals (to 15 cm) in quartz
and microcline, locally with golden beryl crystals (to 5 x 10 cm)
and well-formed schorl crystals (to 10 cm). The almandines had
occasional gemmy zones and over 700 faceted gems (to 4.2 car·ats) have been cut by John Raymond and Bill Cote (John Raymond, personal communication, 1997). The faceted stones are
generally flawless and the color is deep red. A few stones have
small terminated columbite crystals (to several mm) as
inclusions.
Dark burgundy wine-red, trapezohedral almandine crystals (to over 1 cm) have recently been found in quantity at the Eagle Gray quarry, Fryeburg (Tom Klinepeter, personal
communication, 1997).
Flattened garnet crystals occurring between layers of muscovite are not as well-known from Maine pegmatites as they are
in North Carolina (e.g. Deer Park pegmatites). Several specimens of bright purplish red almandine crystals (to 2.3 x 2.1 x 0.2
cm) were found at the BB #7 quarry, Norway (Frank Perham,
personal communication, 1997). The almandine had polygonal
outline and minor thin, medium green flaky clinochlore as an inconspicuous coating or inclusion in the associated muscovite.
Mitchell ( 1982) reported finding light orange to red garnet
crystals (to 6 mm) from the Mount Mica quarry, Paris.
The finest dodecahedral pegmatite almandine crystal from
Maine was found by Cliff Trebilcock in 1997. The brilliant, dark
burgundy red dodecahedron (about 2 x 2 x 1. 7 cm) had very tiny
trapezohedral edge modifications and separated free of slightly
smoky qua1iz matrix from the Biotite Crystal #2 prospect (about
50 m north of the Biotite Crystal #1 prospect), Topsham. The
crystal was uniformly free of surface cracks, but for a small light
set on one comer, but was still outstanding for its appearance.
The same boulder yielded a lighter red-brown trapezohedral almandine crystal (without dodecahedral modifications) (about
l .5x 1.5 cm) in muscovite and microcline matrix. Trapezohedral
almandine crystals (nearly three-dimensionally complete to 2
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Barton and Sidle ( 1994) reported unexpected mineral associations in small pegmatites associated with the Waldoboro
granite and Medomak gneissic granite of the Waldoboro Plutonic Complex. Reported species (undescribed) included: amazonite, schorl, microcline (crystals to 52 cm), and beryl. None of
the pegmatites appear to have been explored for economic or
specimen potential.

Mineralogists who chemically analyze amphiboles should
be alerted that Leake et al. ( 1997 a, b) provided new guidelines for
naming amphiboles.

amblygonite - see montebrasite
ANDALUSITE
Belfast - Little River bank;
- Harpswell Neck A; liberty - Scarboro Formation; Lucerne pluton - Brewer, Penobscot; Mount Waldo pluton - Bucksport, Swanville;
Atlantic Highway outcrop, Bay Shore Road cut; Phippsburg Hermit Island A, Small Point A; Standish - Oak Hill A; Union Sennebec Pond A road cuts; T1OR13 WELS - Priestly Lake stock
contact

Stewart et al. (1995) noted that along the bank of Little
River in Belfast: "Outcrops on the north bank of the Little River
west of Route 1 are sandstone and pelite beds of tightly folded
Penobscot Formation with 0.2-0.5 cm mica spangles of retrograded andalusite in some pelitic beds." Presumably these replacements do not contain relict andalusite.
West ( 1995) reported of Liberty: "The first outcrops encountered are extensively sheared, rnsty-weathering aluminous
schists of the Scarboro Formation. The schists contain garnet,
staurolite, and coarse-grained andalusite (a black color due to the
graphite inclusions). In addition, quartz veins contain coarsegrained pink andalusite."
Small andalusite crystals (to 4 mm) were observed in metasedimentary rocks on the eastern and southwestern contact of the
Mount Waldo pluton, Bucksport to Swanville or the western
margin of the Lucerne pluton from Penobscot to Brewer by
Wones (1991a,b).
Stewart et al. ( 1995) reported of an outcrop on Atlantic
Highway(= U.S. Route 1), Northport: "The newly blasted outcrop at the left side of the highway has large andalusite crystals
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that lack preferred orientation and appear to have grown under
static conditions."
Andalusite has long been known and collected at Small
Point,
and localities in
Grover and
Lang (1995) reported: "Quartz and/or aluminum silicatebearing veins and pods are prevalent throughout the Harpswell
Neck - Small Point area. Although they represent a very small
portion of the total rock volume they are nearly ubiquitous.
Some veins are concordant with the prevalent foliation, some
veins are folded with the foliation while others crosscut the foliation. This suggests veining took place over a protracted time and
was both syn- and post-deformation. Veins range in size from
less than a centimeter in width to greater than 20 centimeters.
Andalusite occurs in veins with quartz in garnet, staurolite, and
andalusite zone rocks in the Harpswell Neck - Orrs Island area.
The occurrence of andalusite in veins in the garnet and staurolite
zone metapelitic rocks does not imply there is a difference in
metamorphic grade recorded by the rocks and the veins but
rather it is a function of bulk rock composition. Sillimanite is
found in veins and pods in andalusite zone and higher grade
rocks. On Hermit Island (Stop 7) there is a 20 cm wide quartzandalusite-sillimanite vein which crosscuts the foliation of the
rock. The coexistence of andalusite and sillimanite in the vein is
consistent with the apparent equilibrium occurrence of these
phases in the rocks." Grover and Lang ( 1995) also provide peh·ogenetic discussion of these rocks and additionally noted: "Some
of the rocks in this area contain abundant andalusite (the salmoncolored mineral), commonly as porphyroblasts with inclusions of staurolite and biotite. The staurolite in these outcrops is
commonly idiomorphic suggesting it is in apparent textural equilibrium." Clifford Trebilcock (personal communication, 1996)
reported: "Andalusite xls from quartz veins on Hermit Island
and along the shoreline of Small Point, Phippsburg, Maine fluoresce a fairly strong yellow SW [short wave ultraviolet light]
only. The outer surface of most xls does not fluoresce .... I have
faceted a 5x8 mm andalusite from my Small Point material..."
The
andalusite crystal locality has been considered to be a lost locality. Some confusion has resulted from the
existence of two Oak Hills in Standish. A recent examination of
old stone walls on the eastern flank of the Oak Hill just north of
Route 25 and just west of Standish village yielded some remarkable brownish pink terminated andalusite crystals (to 2 x 5 cm)
associated with visible, long fiber (to 3 cm), white sillimanite
needles in mats which were in rusty quartz boulders in stone
walls (John Raymond, personal communication, 1995). While
the occurrence is generally from float boulders, the angular nature of the boulders suggests a nearby source. Continued search
(John Raymond, personal communication, 1997) has revealed
the rare association of andalusite, kyanite, and sillimanite all in
the same specimen. The sillimanite occurs as white fibers on the
margins of, as well as invading the interior of, pink andalusite
crystals with generally poor shape. Graphite (q.v.) and muscovite are usually associated. Large andalusite crystals have also
been found in red rusty quartz boulders. The largest cross-

sections were about 15 x 15 cm and rank among the largest found
in the United States. (Well te1minated andalusite crystals are
rare, and the Standish occurrence compares favorably in quality
and size with andalusite from the Champion mine, Mono Co.,
California, as well as from Berne, Custer Co., South Dakota.)
Three faceted nearly flawless andalusite gems (to 4 mm, -0.25
ct.) of light burgundy wine color, with flashes of green, have
been cut from Oak Hill andalusite. Raymond ( l 996b) noted that
andalusite has been observed to replace kyanite from Oak Hill.
West (1995) reported of Union: "Beautiful fresh road cuts
(at least they were fresh in 1995) of very coarse-grained andalusite schist of the Appleton Ridge Formation. ... Andalusite,
many chiastolitic, are up to 5 cm long here, and sillimanite needles can often be found growing between large andalusite porphyroblasts."
The contact of the Seboomook Formation with the Priestly
Lake stock (homblende-biotite granodiorite ), Tl ORB WELS
is: " ... contact metamorphosed to a fine-grained dark-gray resistant andalusite-cordierite-biotite hornfels" (Boudette et al.,
1976).

ankerite
Waterville Formation

Ferry
reported ankerite in the Waterville Formation,
but listed chemical analyses for ferroan dolomite.

ANNITE (Biotite Series)
- Songo Pond Q; Auburn - Groves Q, Keith Q, Pulsifer Q;
Peru - Perry P

ANTIGO RITE (Serpentine Group)
Boil Mountain ophiolite complex- Alder Stream, Seven Ponds

Antigorite has been specifically identified in the Boil
Mountain ophiolite complex, Alder Stream and Seven Ponds
by Coish and Rogers (1987): "The [ultramafic] unit contains
partially altered pyroxenite and subordinate serpentinite ( dominantly antigorite ). "

- Gleason Cove

Morong (
reported of Gleason Cove,
"While
you are at it, you could search around the point to the north where
there are quartz dikes in the cliffs, and where nice green prehnite
crystals, calcite, and apophylite [sic] have been discovered by a
recent collector." It was not stated what the "apophyllite" looked
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like and whether the specimen had been actually observed by the
author. While the report seems bona fide, apophyllite remains
one of the few long-term reported Maine minerals which have a
completely elusive nature.

AUGITE
Bethel - Sanborn Hill A; Greenwood - Nubble Q; pyroxenites Alder Stream, Coburn Gore, Massachusetts Gore, Seven
Ponds; York - Cape Neddick A

ARSENOPYRITE
Baldwin - Estes Q; Davis - Rangeley Formation; Fairfield;
Farmington; Greenwood?; greisen veins - Deblois batholith,
Lucerne batholith; Hampden - Argonaut M; Hebron - Mount Rube/lite Q; Newfield;
- BB #7 Q; Owls Head; Standish Oak Hill at Route 25; Windham - Dundee Dam A

Low concentrations of arsenic are commonly found in
ground water in Maine, and while it may be convenient to ascribe
these occurrences to the residual effect of arsenic-bearing pesticides and other human sources, arsenopyrite and other arsenicbearing minerals are widely and sporadically distributed in small
amounts in rocks across Maine and have a potentially important
impact on water chemisty. In areas where arsenic-bearing pesticides were used historically, naturally elevated arsenic baselines
can be dramatically influenced. Starer ( 1995) concluded:
"There is no relationship between the arsenic contamination and
surficial geology [of the Buxton area]. The contaminated wells
occur in the metamorphic rocks and are absent in the granitic
plutons. The dikes and joints share the NE to SW orientation and
are interpreted to be genetically related. The co-existence of the
basalt dikes and the metamorphic rocks appears linked to sites
where the ground water is contaminated."
Arsenopyrite and cassiterite were reported from quartz and
greisen veins associated with the Deblois and Lucerne batholiths
of southern Penobscot and northern Hancock Counties by Ayuso
and Arth ( 1991) and serve to substantiate the authenticity of the
cassiterite from Aurora.
Chemical analysis (this study) ofarsenopyrite from the Argonaut mine, next to Route I-95, Hampden, reveals only FeAsS.
Striated rhombic silvery to tarnished arsenopyrite crystals
(to 1 mm) occur in siderite replacements of ferroan lithiophilite
at the BB #7 quarry, Norway. Zircon crystals (to 3 mm) are embedded in the siderite as well, and clear tabular to elongated hydroxylapatite crystals (less than 1 mm), cubic pyrite crystals
(much less than 1 mm), and occasional white, spike-like fairfieldite crystals (to 2 mm) might be found in associated vugs.
Silvery gray, somewhat granular masses (to 4 mm) of arsenopyrite occur in schorl, green tourmaline, and cleavelanditebearing pegmatite adjacent to Route 25 on the south side of Oak
Hill, Standish (John Raymond, personal communication, 1995).
Arsenopyrite has also been found in float boulders of
spodumene-bearing pegmatite on the southern flank of Oak Hill,
Standish.
Square arsenopyrite crystals (to several mm) occur in pegmatite near Dundee Dam, Windham (Steve Welsh, personal
communication, 1995).
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Hitchcock (1861) cited a newspaper article by N. T. True
concerning Bethel: "The only vein of trap I have seen in town is
about a mile west of the village, on Sanborn's hill. It is broken up
in columnar fragments, the adjacent rock being wanting on one
side so that it forms a wall. It contains augite and glassy feldspar."
Pyroxenites in Coburn Gore, Massachusetts Gore, and
Seven Ponds were studied by Harwood ( 1973 ): "The pyroxenite is composed of pale green to colorless clinopyroxene which
can be tentatively identified as magnesian augite .. . The grains
range in size from about 0.5 mm to about 10.0 mm, are subhedral, and are altered to actinolite at the rim." Coish and Rogers
( 1987) reported augite to diopside analyses from the Boil Mountain ophiolite complex, Alder Stream and Seven Ponds.
Augite occurs as a fine-grained constituent with labradorite and ilmenite in basalt dikes cutting the Nubble quarry, Greenwood pegmatite (Wolkodoff, 1949).
Hussey and Bothner (1995) reported that the Cape Neddick
gabbro, York contained harrisite variety of augite: "Long, thin
slabs of gabbro internally layered as above, occupy the transition
zone, and are marked by harrisitic (crowfoot) augite on the sides
of the slabs facing the center of the pluton." Harrisite is characterized by appearing as very thin elongated crystals, often approaching acicular development.

AUTUNITE I META-AUTUNITE
Auburn - Groves Q; Topsham- Biotite Crysta/#1 P, Havey#2 Q,
Lost Q, Staples Q

Autunite occurs on fracture surfaces in pegmatite associated with grayite and thorogummite from the Havey #2 quarry,
Topsham and was chemically analyzed (this study) and found to
be a perfectly good autunite without detectable thorium substitution. Autunite at the Biotite Crystal # 1 prospect, Topsham replaces sea-green fluorapatite crystals (to 1 x 0.2 cm) sometimes
making freshly collected crystals appear chartreuse. Autunite
and sparse phosphuranylite coat fracture surfaces on microclinezircon-xenotime-(Y) granite pegmatite at the Lost quarry (about
200 m nmih of the Biotite Crystal prospects), Topsham.
Aun.mite has been found with mineral A (q.v.), gahnite,
uranophane, uraninite, phosphuranylite, zircon, and torbernite in
albite-muscovite pegmatite at the Staples quarry, Topsham.
axinite
Brooksville - Castine Volcanics
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Stewart et al. ( l 99S) noted of Cape Rosier, BrooksviHe:
"Regional metamorphic grade of the Castine Volcanics is barely
greenschist (chlorite ), and pumpellyite, prehnite, axinite and
stilpnomelane occur in many places."

barkevikite

=ferrohornblende (q.v.)

basaltic hornblende
Massachusetts Gore - lamprophyre dikes

Basaltic hornblende is a name used to suggest a significant
variant of "hornblende" - usually distinguished by its peculiar
optical properties. Leake ( 1978) suggested: "basaltic hornblende= an oxyhornblende, often ferri- or ferrian titanian (magnesium or magnesian hastingsite ). "Harwood ( 1973) reported:

beidellite (smectite group)
Buckfield - Bennett Q

Tosudite, probably Li-tosudite (regularly interstratified
beidellite or montmorillonite and cookeite), was reported from
the Bennett quarry, Buckfield (King et al., 1996): "Additionally,
Van King collected some interesting color-zoned clay nodules
(to 20 x 10 x 10 cm) found on the dump. The nodules were snow
white earthy with a pink to salmon core (>SO%) with waxy gray
masses (to 1 cm) interspersed. He X-rayed the white [outer] portion of the specimen at the State University of New York and
found it consisted of the 29A clay, tosudite[,] in a mechanical
mixture with I SA montmorillonite .... Based on d(060) splitting
and a flame test for lithium, this particular clay is probably Litosudite ... " Given the aluminum-rich nature of the energy dispersive analysis, the I SA mineral is probably beidellite.

"Four unmetamorphosed lamprophyre dikes are known to intrude
the metasedimentary rocks and the quartz monzonite in the northeastern
part of the map area. The best exposure is at an altitude of 1,460 feet in

bemiscite?

Massachusetts Bog Stream ... where a 2-foot-thick dike clearly forms a
chilled border against the quartz monzonite of Devonian age. The other

Rangeley Plantation - Bemis A

dikes range in thickness from 2 to 8 feet. ...
Thin section studies of the rock most commonly reveal a distinct
ophitic texture in which randomly oriented laths of brown basaltic hornblende and colorless augite surround interstitial masses of plagioclase;

Bemiscite was noted by Hart (1928): "feldspar, salmoncolored, from Bemis, Me." No specimens known and the origin
of the "gem" name is similarly obscure.

less commonly the relationships are reversed, giving a diabasic texture .
... Plagioclase is present in amounts roughly equal to augite and basaltic
hornblende combined and makes up about 50 percent of the rock .... Basaltic hornblende, strongly pleochroic from red brown to pale yellow
brown, makes up as much as 25 percent of the rock."

BAVENITE

Buckfield - Middle General Electric Q

Bavenite was found on a 1999 field trip to the "Middle"
General Electric Quarry, Buckfield sponsored by Gary Freeman
(Ingaborg Bergraff-Jewel, Bob Janules, Pat Barker, personal
communications, 1999). The bavenite differs from much worldwide bavenite. The mineral is pale yellow to light amber-colored
and occurs in somewhat prismatic rectangular crystals. The clusters ofbavenite (usually 0.2-0.4 mm) frequently show an ordered
arrangement with the rectangular crystals separated from adjacent crystals with each crystal canted forward or behind adjacent
crystals simulating a spray of crystals radiating as the pages of an
open book. The crystals have an obvious thickness as compared
to some "scaly thin" or acicular bavenite crystals from some
worldwide occurrences. Individual crystals appear nearly colorless and occur in vugs in albite. At first sight under low magnification, the bavenite resembles fine-grained muscovite.

BERTRANDITE
Albany; Auburn - Pulsifer Q; Greenwood - Harvard Q, Tamminen SeniorQ?, West Hayes Ledge Q; Topsham- nearFisherQ

Hazen et al. ( 1983) studied hertrandite from Albany, presumably museum samples and likely from Pingree Ledge
quarry, for its reaction to high pressure and the crystal structure
was determined.
One of the world's best bertrandite crystal clusters was
found by Gregg Dionne while working with Irving "Dudy"
Groves and Dick Dionne at the Pulsifer quarry, Auburn. The
cluster consists of thick tabular crystals in a radial cluster (actual
size 4.4 x 2.S x 2.S cm) resembling a partly open book (Dick Dionne, personal communication, 1996). A smaller size was erroneously reported by King et al. ( 1996).
Wolkodoff ( 1949) wrote of Greenwood bertrandite from
the Harvard quarry and a locality which might be the same as the
Tamminen Senior quarry: "Its occurrence is comparatively rare.
The heart shaped twins which are so numerous at Newry, Maine,
60 miles to the north of the thesis area are absent. The bertrandite
specimens found occurred only in small cavities connected with
etched beryl, phenacite [sic] and beryllonite. All the crystals
showed a perfect ( 110) cleavage." Bertrandite of this character is
known from the Hayes Ledge quarry, but was not generally
known until 1993 (see additional descriptions by King (1994)
and Robinson et al. (199Sb)).
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Bertrandite has been found at an unnamed prospect halfway between the Fisher quarry extension and the William Willes
#1 quarry,
but on the Fisher extension side of the road.
The bertrandite occurs as 2-4 mm "house-of-cards" clusters of
untwinned crystals in cavities (to several cm) in cleavelandite
where beryl formerly occurred.

BERYL
- Bumpus Q, French Mountain P, General Electric Q,
Round Mountain A, Scribner Ledge Q, Songo Pond Q; Baldwin Estes Q; Blue Hill - Long Island P; Bowdoinham - Booker Q;
Brunswick - Mill Street Q; Buckfield - Bennett Q, Fletcher Q;
- Great Brook P, Scotty Q; Paris - Mount Mica Q; Peru Perry P;
- Wicked Good Beryl L = Osprey P; Rumford - Black Mtn. Summit P; Stow - Intergalactic Pit, Wiley Mountain A;
Waldoboro Igneous Complex?; Windham Dundee Falls A; Yarmouth - Yarmouth Country Club A; TD - Bemis Steam P

Some of the
beryl (-500 kg) from the 1928 discovery
at the
quarry was purchased by the Field Museum in
Chicago
193
A photo caption of an excellent
blue beryl crystal (13.7 cm maximum) from the Songo Pond
quarry was misattributed to Bethel instead of the correct town
et al. l 995b). Jacobson
listed Bumpus quarry, French Mountain prospect, General Electric quarry,
and Scribner Ledge quarry in
and the Fletcher quarry,
Buckfield as still potentially productive beryl-bearing pegmatites.
green beryl
undescribed) was reported
from a prospect
in greisen on the shore of northeastern Long
Blue Hill
and Goldsmith, 1968).
"Train wreck" beryl crystals are known, where two or more
segments of the beryl crystals appear to have been broken and
with the segments showing angular offsets as though cars
in a train were derailed. "Train wreck" beryls (yellow-green to
several
with as many as four segments are known from the
Booker quarry, Bowdoinham (John Raymond, personal comSmall pieces of
have been found at the Mill
Street quarry, Brunswick (Merle Brown, personal communica1995). Some very remarkable white to sea-green 18-sided
crystals
18.0 x 2.3 x 2 cm) were found in quartz at an unspecified Brunswick locality (Bob Richards, personal communi1997).
The impact of the finding of the world's second largest
morganite beryl upon Maine's mining activities continues unabated. Numerous old mines continue to be prospected because
of its having been found. The fame of the morganite has been
heralded in articles (Holden, 1990; Wise et al., 1994 ), newspaper
and television accounts, lectures, and word of mouth. The size
and quality of the morganite has been favorably compared with
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published records of other worldwide specimens (listed in
Volume l of this book), and the specimen holds up well in the
comparison. Although the Bennett quarry has produced a few
small morganites after the discovery of the Rose of Maine morganite, renewed mining at the Bennett quarry, Buckfield will be
concentrated in the area where the morganite pockets occurred
(Ronald E. Holden, Jr., personal communication, 1995).
Beryl was produced from the Scotty quarry,
from
the time it was opened in the late l 940's through the time when
the U.S. government subsidy was discontinued in the mid-1950's
(George Crooker, personal communication, 1989). The beryl
from the Scotty quarry was frequently white and resembled
"bull" quartz to the point that it was a major inconvenience to
visually identify it. The beryl was milky to cloudy and much
fractured and was easier to identify in big pieces ( 1O+ cm). The
largest Scotty bery 1 weighed 9 English tons (-8 metric tons)
(Charlie Bragg, taped interview with Ben Shaub, 1961 ).
The excellent medium to pale blue aquamarine crystals (to
8 x l cm) previously identified as coming from the Wicked Good
Beryl locality,
are now identified as coming from
the Osprey prospect, a small exposure nearly on the Atlantic
Ocean shore.
Doug Watts (personal communication, 1996) wrote of a
Black Mountain Summit prospect, Rumford: "White to strawcolored, stubby beryl crystals to 6 cm diam. and 6 cm long are
found in a weathered quartz-feldspar pegmatite at the summit of
Black Mountain. Beryl xls are opaque cream to white with small
straw-colored to water clear gemmy sections, showing both hexagonal form and less ordered masses. Purpurite/heterosite is
found in 1-3 cm "blobs" in gray quartz and on white beryl masses
and xls. Besides quartz, muscovite, feldspar, beryl and purpurite/heterosite, no other minerals are evident."
Peculiar uniformly gray, milky beryl with a faint blue-gray
cast was found in the Intergalactic
Stow
The gray beryl occurred as crudely terminated hexagonal prisms
(to 4 cm) in white milky quartz along with golden brown to dark
brown patches of limonite.
Light sea-green beryl crystals (to 7 x 2 cm and probably
larger) occur at a prospect on Wiley Mountain, probably at the
Orman McAllister prospect, Stow. Crystals from this locality
show a variety of habits from simple hexagonal with basal pinacoid through complexly terminated crystals with prism and pinacoid as well as first- and second-order pyramids. The pyramids
are typically lightly etched.
A beautiful blue-green beryl crystal (size not given) from
'-'I-'""'"""• is illustrated by Chesterman (1979) as was a very
atypical beryl (size not given) from Mount Mica quarry, Paris.
Sidle (1992) quoted Taylor et al. (1979) as reporting beryl
apparently from a pegmatite in the Benner Hill Formation associated with the Waldoboro Igneous Complex, however, no beryl
from Maine was discussed in Taylor et al. ( 1979).
King et al. ( 1996) noted of the Dundee Falls area, Windham: "Steve Welsh ... has been investigating the area near the
Dundee Falls dam. He reports that he has found diamond-shaped
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muscovite crystals in vugs in a pegmatite along with microcline,
albite, green beryl and from the nearby schist have come gemmy
blue kyanite, ilmenite in black plates, staurolite, almandine, and
some arsenopyrite crystals in matrix. Some metallic gray needles in a vug resemble bismuthinite with a yellow brown coating.
At one location, Steve found kyanite in feldspar with some beryl,
making a very unusual association. Steve also found some columbite, molybdenite, gahnite, cleavelandite, and beryl." Hitchcock (1861) also reported beryl from Windham.

BERYLLONITE
Greenwood - Harvard Q; Newry - Rose Quartz Crystal L; Paris Mount Marie Q; Stoneham - Beryllonite L

Beryllonite was observed at the Harvard quarry, Greenwood by Wolkodoff ( 1949): "Several small short prismatic crystals were found associated withphenacite [sic; q.v.], drusy quartz
and apatite crystals. The largest measured 6 mm. by 4 mm.
Hardness for all specimens averaged between 5.5 and 6. Colorless. Luster is pearly to vitreous. The specific gravity averaged
2.84. From the evidence indicated, beryllonite was probably
formed at the expense of beryl. In close proximity to the beryllonite were found several beryl crystals badly etched and in some
cases nearly entirely removed."
Beryllonite is found at the Rose Quartz Crystal locality,
Newry (Gene Bearss, personal communication, 1995). This beryllonite is found as etched, largely replaced, clear to slightly
cloudy masses (to 2 x 2 cm), but relict grains might be only several mm. The beryllonite is replaced by smoky olive unknown
#3 (roscherite group) in tightly grouped clusters of vitreous to
oily crystals (1 mm or less). Isolated tiny unknown #3 crystals
(to 0.1-0.2 mm) can be pale yellow-green to nearly colorless.
Tan to pale yellow-green hydroxyl-herderite (to 2 mm) is not
generally touching beryllonite and lines vugs in the cleavelandite host. Additionally, orange-brown fibrous botryoids (to
0.5 mm) of eosphorite with cuspate to "hollow" contacts with
their matrixes (other phosphates or quartz) have been observed.
Sometimes the eosphorite forms rounded triangular wedges with
a radial texture. Rose quartz crystal clusters (to 2 x 0.8 cm) can
be associated as well as a small amount of colorless to milky
white drusy quartz.
A single white beryllonite crystal cross-section (about 1 x
1.5 cm) was found in a vug in cleavelandite at the Mount Marie
quarry, Paris (Dennis Durgin, personal communication, 1995;
also King et al. (1996)). The beryllonite had typical coarsely
parallel fibrous texture and had its platy surfaces coated by clear
drusy quartz.
Improved X-ray data for beryllonite were generated by
Frevel and Crowder ( 1993) using material from the Beryllonite
locality, Stoneham.

BETA-URANOPHANE
- Nevel Q; Stoneham Aldrich Q

Bright, deep yellow beta-uranophane occurs as acicular
crystals (to less than 1 mm) in small patches (to several mm) on
dark massive smoky quartz at the Consolidated quarry, Georgetown. Some of the beta-uranopane has a filmy, waxy appearance.
Beta-uranophane is part of a well-defined alteration sequence of uraninite at the Aldrich quarry, Stoneham. The sequence consists of pale yellow earthy fine-grained unknown #5
replacing a complete uraninite grain (to 1 cm) usually with no
relict uraninite. A mottled earthy to waxy, discontinuous, deep
dull yellow rim of uranium silicate, mostly beta-uranophane and
unknown# 12 is found in contact with the core unknown #5. The
matrix, a creamy tan to light brown albite with some silvery muscovite flakes (to 5+ cm), is lightly impregnated by two additional
yellow minerals. A zone close (within 1-2 cm) to the replaced
grain consists of waxy to dull bright yellow fine-grained patchy
phosphuranylite. An external zone of flaky (to 1 mm) yellow to
slightly greenish yellow, highly fluorescent, patchy autunite/meta-autunite surrounds the essentially non-fluorescent inner assemblage.

BEUSITE
(Mn

2+

2+

,Fe )J(P0 4 )i

Greenwood - Tamminen Q

Glass and Fahey (193 7) clearly reported manganoan
graftonite, near beusite in composition, from the "TamminenWassinen [sic] Ledge," but Wolkodoff (1949) inexplicably
placed their discovery on his map near or at the Tamminen Senior quarry, Greenwood. Wolkodoff(l949) apparently did report
minerals of this group at both the Tamminen quarry and the Tamminen Senior quarry and was able to provide a quantitative
analysis of material from the former locality with MnO :2: FeO
(0.4332:0.4329) with minor Ca, Na, and Li. Wolkodoff ( 1949)
described his discoveries: "One massive specimen of gratonite
[sic] (1.2 by 1.0 by 0.7 cm.) was found at location M-3 [Tamminen Q] and several small badly weathered grains were found at
area H-4 [Tamminen Senior Q]. The [Tamminen Q] specimen
exhibited the typical ocher-salmon color with several staining
lines and patches from the oxidation of manganese .... The one
ill defined crystal face present is assumed to represent a unit
prism ( 110) because of its perpendicular relationship to the basal
cleavage."
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BIOTITE SERIES - annite and phlogopite (Biotite Group)

BISMUTHINITE

- Songo Pond Q; Auburn - Groves Q, Keith Q, PulsiferQ;
Eustis - flecked gneiss; Lexington batholith Concord,
New Portland;
Waterville Formation Waterville

Greenwood - Tamminen Q; Topsham - Mount Ararat Q; West
Paris - northwest and west of Perham Q; Windham - Dundee
Falls A

A medium to light smoky gray, soft mineral with a chertlike appearance was found in the Lowelitown vicinity
Bob
Carey. The mineral is a low-iron phlogopite (chemical analysis,
this study).
Ferry (1984) proposed a new metamorphic mineral reaction series in pelitic rocks, yielding biotite, which was first based
on work on the Waterville Formation, Oakland and WaterviHe:
muscovite + ankerite + rutile +pyrite + graphite + siderite/calcite--+ biotite +plagioclase ilmenite. The biotite analyses indicate an iron-bearing phlogopite.
Trzcienski et al. (1992) wrote of flecked gneiss, Eustis:
"The occurrence of 'flecky' gneiss within the central part of the
[Chain Lakes] massif (Boudette, Boone, and Goldsmith, p. l 06) has
also been interpreted as the result of high-grade metamorphism producing cordierite and/or garnet that was subsequently retrograded to produce the 'flecks' now observed (fig. 3). ... Fig. 3. 'Flecky' gneiss
characterized by dark segregations rich in coarse-grained biotite and
muscovite with some opaques. The surrounding felsic regions are
quartzo-feldspathic with minor amounts of muscovite and biotite .... In
thin section the dark 'flecky' areas of the gneiss are seen to be concentrations of large flakes of biotite (partially to totally ch loritized; rutile needles and zircon are common) and lesser amounts of large muscovite
flakes and small opaque grains, whereas the 'bleached' areas of the
gneiss contain feldspar, quartz, and muscovite with minor amounts of
epidote, biotite (chloritized), and opaques. In both areas the large muscovite flakes contain needles of sillimanite and are commonly in contact
with myrmekite and/or small patches of fine-grained white mica that is
replacing feldspar."

Dickerson and Holdaway ( 1989) reported annite analyses
for micas developed around the contact aureole of the Lexington
batholith,
and New Portland.

bismuth?
Greenwood - Tamminen Q; Stoneham - Cole Q; West Paris northwest and west of Perham Q

A chart and a qualitatively analyzed undescribed grain is
the basis for listing bismuth? from both the Tamminen quarry,
Greenwood and an unspecified outcrop near the Perham quarry,
West Paris (Wolkodoff, 1949). Bismuth(?) has been independently observed from the Tamminen quarry (King and Foord,
1994).
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Bismuthinite was tentatively identified by Wolkodoff
( 1949), apparently on specimens from an outcrop on the east side
of a brook 300-400 m northwest of the Perham quarry, West
Paris: " ... as irregular sheets l to 4 mm. in thickness on microcline. The mineral exhibits an iridescent tarnish and is associated with manganite and pyrite." A second occurrence identified
only as a tarnished metallic mineral which tested qualitatively
for bismuth was reported from a prospect about 7 5 m due west of
the Perham quarry. A reference in a chart suggested that bismuthinite was also found at the Tamminen quarry, Greenwood.
No specimens known.
King et al. ( 1996) reported the tentative identification of
bismuthinite in a beryl ( q.v.)-bearing pegmatite near Dundee
Falls, Windham.

BISMUTITE
Greenwood - Tamminen Q

Wolkodoff ( 1949) reported of the Tamminen quarry,
Greenwood: "Another bismuth mineral bismutite ... was
thought to be observed at area M-4 embedded in a matrix of rhodochrosite, siderite, reddingite and childrenite. The bismuth was
easily detem1ined but the carbonate and water which were determined as natural constituents of the mineral may have been due
to impurities from rhodochrosite. The hardness of the mineral
could not be determined because of the pulverulent form. The
color was yellow-green." No specimens known.

BORNITE
Brooksville - Callahan M

Rich masses of bornite and chalcopyrite were found at the
Callahan mine, Brooksville. While working face observations
are unavailable, hand specimens were observed with 70-80%
bornite of typical bronzy purple color with the remainder of the
specimens speckled with masses of chalcopyrite (1-15 mm).

calcite?
Greenwood-West Paris; Paris - Mount Mica Q

Calcite is fairly rare in granite pegmatites. Chemical analysis (this study) indicates that some pale creamy white scalenohedra (to 1 mm) found in otherwise fine-grained replacements of
triphylite, surrounded by indicolite, rarely contain calcite rather
than the usual siderite-rhodochrosite infillings.
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CELADONITE

Calcite is found throughout the Greenwood-West Paris
area in the country rocks, however, Wolkodoff ( 1949) noted it
from pegmatite: "Calcite is a rare mineral and was found only as
wedge shaped masses in the interspaces of the cleavelandite albite. The largest observed mass was approximately 1 cm. in
width. The color ranged from bluish-white to ivory white." No
specimens known.

CHABAZITE

CANCRINITE

Sullivan - granite Q

greisen veins - Deblois batho/ith, Lucerne batholith; Litchfield Donnel P

White rhombohedral chabazite crystals (to 3 mm) with stilbite/stellerite crystals (to 1.5 mm), minor dark green chamosite,
and silvery muscovite crystals (to 1 mm) in quartz crystalbearing (to several cm) vugs occur in granite at North Sullivan,
Sullivan.

The Donnel prospect, Litchfield was opened about 1970
for the purpose of mining "litchfieldite" in situ. The small test pit
yielded medium orange-yellow cancrinite masses to many cm in
albite/oligoclase matrix.

- Gin Cove A

CHALCOPYRITE

CASSITE RITE

Baldwin - Estes Q; Parmachenee - Thrasher Peaks A

Aurora; Buckfield - Bennett Q; Greenwood - Emmons Q; Lucerne batholith;
- Nevel Q

Harwood ( 1973) discussed the distribution of ore minerals
in the Thrasher Peaks area, Parmachenee: " ... considerable exploration has been done over the past 15 years along a discontinuous belt of sulfide mineralization that extends at least from
Rump Pond in the Second Lake quadrangle ... northwestward
along the southeast slope of Thrasher Peaks ... in the northwest
part of the Cupsuptic quadrangle. ... In this belt, chalcopyrite
and sphalerite associated with pyrite occur in stringers and veins
less than 1 inch think to as much as 8 inches thick."

Cassiterite and arsenopyrite were reported from quartz and
greisen veins associated with the Deblois and Lucerne batholiths
of southemPenobscot and northern Hancock Counties by Ayuso
and Arth ( 1991) and serve to substantiate the authenticity of the
cassiterite from Aurora.
Scovill ( 1995) noted the continued discovery of excellent
brightly lustered cassiterite crystals, as represented in the Jim
Mann collection, from the Holden Brothers' operation at the
Bennett quarry, Buckfield: "The Bennett mine also produced
cassiterite crystals up to 4.4 cm, loose and on matrix."
Cassiterite usually has been observed in cleavelandite at
the Emmons quarry, Greenwood, sometimes in "tin-beak"
twins. Recent mining yielded a few specimens with cassiterite in
rhodochrosite with small transparent qua1izoids (to 0.5 mm)
with botryoidal white hydroxylapatite and black resinous to adamantine cryptomelane. At least one outstanding bipyramidal
cassiterite crystal was 5 x 6 cm and associated with fluorapatite.
Ayuso and Arth ( 1991) noted of the Lucerne batholith:
"Aplites and pegmatites are not abundant, but a fluid phase existed in the porphyritic facies of the Lucerne batholith, which
also contains anomalously high concentrations of Sn (up to 45
ppm), W (up to 55 ppm), and As (up to 6,500 ppm) and quartz
and greisen veins containing pyrite, arsenopyrite, and finegrained cassiterite." The finding of a bedrock source of cassiterite in eastern Maine raises the possibility of also locating the actual source ofberlinite (q.v., King and Foord, 1994).
A brightly lustered bipyramidal cassiterite crystal (~ 1. 7 x
~ 1. 7 cm) has been found in cleavelandite from the Nevel quarry,
Newry (MSM).

CHAMOSITE
Baldwin - Estes Q; Mount Desert - Grenci Q, Joe's Q

Dark gray-green chamosite (chemical analysis, this study)
occurs not only as a fine-grained sand filling vugs in the granite
at Joe's quarry and the Grenci quarry in Hall Quarry Village,
Mount
but also as twisting, segmented, vermiform inclusions (to several mm) in light smoky quartz crystals (to several cm). Green epidote with brown allanite-(Ce) cores can be
associated.

childrenite?
Greenwood? - Tamminen Q; Rumford? - Red Hill A

Wolkodoff ( 1949) listed childrenite from the otherwise
manganese-rich phosphate assemblage at the Tamminen quarry,
Greenwood, but later noted: "It was thought at first that the mineral was childrenite but all analyses showed the presence of manganese."
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The childrenite from the Red Hill area, Rumford and
which was illustrated by King and Foo rd ( l 994) was found to be
a ferroan eosphorite (chemical analysis, this study).

chlorite
Cutler - Cross Island A; Islesboro - Turtle Head A

A remarkable occurrence of"chlorite" was noted by Hitchcock ( 1861) in Cutler: "Cross Island is entirely composed of
trap, probably an overlying mass, which on the south side is precipitous, 166 feet above the ocean. Veins of calcite and chlorite
are found upon the island. The chlorite is a very soft bright green
stone, and was used formerly by the Indians in the manufacture
of their pipes. It can be obtained in masses a foot square." The
description would be very unusual for a chlorite-bearing rock,
and more plausible for a celadonite-bearing rock. Nonetheless,
the mineral bears further investigation.
Odd aggregates (to several mm) of chlorite are embedded
in fine-grained siltstone of the Islesboro Formation, exposed on
Turtle Head, Islesboro. The chlorite grains were found to be interlaminated with thin zones of muscovite. Gregg ( 1986) explained: "In chlorite-muscovite aggregates observed at
Islesboro, the chlorite layers \Vere found to represent prekinematic porphyroblasts that have been strongly deformed and rotated during [rock] cleavage development. ... Chlorite-mica
aggregates are large porphyroblastic grains in which the two
layer-silicate components occur as distinct laminae that can be
resolved in the optical microscope."

CHLORITOID
Bingham, Solon

Dickerson and Holdaway ( 1989) noted of rocks in the
Bingham and Solon area: "In the southeast part of the study area
this [staurolite] isograd locally marks the disappearance of chloritoid and formation of staurolite (Holdaway, Dickerson, and
Dutrow, 1986).''

CHRYSOBERYL
Bowdoinham - Booker Q; Gilead - Wheeler Q; Greenwood misplaced Witt Hill A, hill south of Route 219; Minot- McHugh L;
Stoneham - Lord Hill Q; Topsham

An unusual chrysoberyl specimen from the Booker quarry,
Bowdoinham (John Raymond, personal communication, 1997)
consists of a hexagonal-looking point of a sea-green chrysoberyl
twin ( lxlx0.3 cm) jutting perpendicularly out of silvery muscovite.
Plates of chrysoberyl (to 15 x 8 x l cm) were found in
quartz pegmatite at the Wheeler quarry, Gilead (Frank Perham,
personal conununication, 1997).
The saga of where the actual Witt Hill chrysoberyl locality
is located is not finished. Confusion arose when the 1911 U.S.
Geological Survey Bryant Pond 15' quadrangle map mislabeled
a previously unnamed hill as Witt Hill. The corrected 1967 U.S.
Geological Survey West Paris 7.5' quadrangle indicated that the
summit of Witt Hill is in Norway. Thompson et al. ( 1988, 1991,
1998) indicated that the traditional collecting site is on a northern
flank of Witt Hill in Greenwood. Wolkodoff ( 1949) found chrysoberyl in three Greenwood outcrops including one he mapped
as occurring on the Witt Hill on the 1911 map: i.e. the small
summit just north of a line connecting the sununits of Eastman
Hill and Rock Dundee. He further noted two occurrences in
prospects south of Route 219. Wolkodoff (1949) said that the
chrysoberyl was ill-defined and that it was associated with gray
quaiiz and light brown muscovite. The chrysoberyl was generally 1-1.5 cm, but a pa1iial twin crystal was 3 x 2 cm.
Wolfe ( 1952) noted of the McHugh Chrysoberyl locality,
Minot: "fair size," perhaps suggesting that the chrysoberyl was
of this description - a reasonable assumption given the presumed
proximity of the also "lost" Comoy occurrence. Morrill et al.
(1958) maps the locality, while Wolfe's less detailed map seems
to place it further east, though along the same road.
A very fine chrysoberyl (size not given) from Topsham is
illustrated by Chesterman ( 1979).

CHROMITE (Spine! Group)

CHRYSOCOLLA

Coburn Gore

Wiscassett - U.S. Route 1 road excavation?

Harwood (1973) noted of chromite in Coburn Gore:
"Disseminated grains of chromite associated with magnetite
were found in the layer of amphibolite adjacent to the serpentinite body 0.25 mile north of Arnold Pond ... The dark-green amphibolite contains light-gray, feldspar-rich stringers and
segregations that are separated from the amphibolite by partial
rims of fine-grained chromite and magnetite a few tenths of an
inch thick."

Road constrnction ( l 960's?) revealed numerous occurrences of copper minerals in joints in granite along U.S. Route 1.
A specimen (MSM), probably from a road constrnction site, labeled Wiscassett, has olive to light green chrysocolla (to 1 cm)
with bornite grains (to several mm) in coarsely aggregated white
calcite. The botryoidal chrysocolla can have a drnsy appearing
surface and be associated with dark green massive to fibrous
malachite (to 12 mm) and small sooty black masses (tenorite?)
and an undetermined dark olive massive material. A fracture
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surface of the calcite had a recrystallized surface of scalenohedral crystals (to 5 mm).

CLINOCHRYSOTILE
northwest corner Arnold Pond quadrangle

cirrotite
Greenwood

The still enigmatic name cirrotite appeared in an article
about George Howe (Leiviston Evening Journal, September 22,
1905): "No crystals of Cirrotite were ever found before those
discovered at the Greenwood locality, and many of the best single specimens were sold at $15 each by informed dealers, much
to chagrin and loss to our local uninformed collectors." A
cirro!ite is listed by Dana (1892), and as it is a massive form of
apatite, could be the intended name, but as $15 was a week or
more wages for a store clerk during the time period, it is difficult
to be certain that such a material was so highly valued, by anyone.

clarkeite?
Greenwood - Hayes Ledge A

Clarkeite is a rare mineral, but is a name too frequently
given to undetermined dark colored alteration products of
uraninite. Wolkodoff ( 1949) listed clarkeite from a pegmatite
near Hayes Ledge, Greenwood. The data were not sufficient to
identify clarkeite: "The clarkeite specimen is brown in color,
massive and shows a conchoidal fracture. Other physical properties are hardness 4.5, no cleavage, luster waxy, streak yellowbrown, and specific gravity is 6.21 ... In addition to uranium, calcium, lead, potassium and sodium were found in the mineral."
Chemical determinations were apparently by qualitative emission spectroscopy. No specimens known.

cleavelandite (Feldspar Group)
- Dunton Q; Peru - Perry P

Zodac ( l 936a) noted that cleavelandite variety of albite
from the Dunton quarry,
phosphoresced a golden brown
when exposed to a "cold-qua1iz" ultraviolet light.

The common asbestos, clinochrysotile, was reported by
Harwood (1973) to be best exposed in the northwest corner of
the Arnold Pond quadrangle, Parmachenee and/or Bowmantown: "The dark-green, massive to schistose serpentinite weathers white to light tan and is intensely fractured and commonly
crosscut by anastomosing shear planes that contain thin selvedges of magnetite and slip-fiber asbestos. Cross-fiber asbestos
also occurs in veinlets less than 0.5 inch thick, but these veinlets
are rare and widely scattered."

CLINOZOISITE
Eustis; Litchfield - Dennis Hill A

Trzcienski et al. ( 1992) reported of the flecked gneiss locality, Eustis that there were also calc-silicate lenses containing clinozoisite, quartz, unspecified feldspar, and unspecified
carbonate.
Clinozoisite occurs as gray-green columnar to fibrous unte1minated crystals (to 7 x 3 cm) in albite syenite exposed on the
north side of Routes 9 and 126 near Dennis Hill, Litchfield
(Douglas Watts, personal communication, 1996).

COLUMBITE (Columbite Group)
Baldwin - Estes Q; Bowdoinham - West BookerQ; Minot- PittsTenney Pegmatite P; Stow - Eastman P;
- Havey #2 P,
Railroad Q, Staples Q

Columbite crystals (to 3 mm) occur in albite or as inclusions in almandine crystals (to l cm) from the West Booker
quarry, Bowdoinham (John Raymond, personal communication, 1997). The columbite crystals can be complexly terminated.
Clifford Trebilcock (personal communication, 1996) reported of the Eastman prospect, Deer Hill, Stow: "A fairly sharp
columbite xl about 1 lb. in weight was found nearby [to some
molybdenite] but broke up when removed from the ledge."

COOKEITE (Chlorite Group)
CLINOCHLORE (Chlorite Group)
Bradstreet - Catheart Mountain P; Cutler - Cross Island A

Molling and Ayuso ( 1990) chemically analyzed clinochlore
= 0.18-0.34) from the Cathea1i Mountain
molybdenite and chalcopyrite prospect, Bradstreet.

Buckfield - Bennett Q; Greenwood - Waisanen Q; Hebron Mount Rube/lite Q;
- Martin P;
Paris - Mount
Marie Q, Mount Mica Q;
- Fisher Q; West Paris - Cobble Hill Q

Various Maine cookeites, most from attributed localities:
(Mount Rubellite Q)
(Mount Mica Q) Paris; (Waisanen Q) Greenwood; Norway; and (Bennett Q) Buckfield
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have been shown to be the normal Ia polytype (Brown and Bailey, 1962; Bailey and Lister, 1989), while Bailey ( 1988) noted a
IIb polytype from Norway.
Dark lilac to mauve cookeite crystals (to 1 x 1 mm) were
found as typical vermiform aggregates (to 7 x 7 cm), with pearly
luster on cleavages, intergrown with plates (to 10+ x 1O+ cm) of
minute parallel growth milky quartz crystals at the Mount Marie
quarry, Paris (Dennis Durgin, personal communication, 1994 ).
A fine-grained earthy light pinkish purple cookeite with finegrained quartz intergrowth has also been found at the Mount
Marie quarry (William Simmons, personal communication,
1995).
Cookeite from the Fisher quarry, Topsham is sometimes
indistinguishable from its associated minerals when in a finegrained mixture. A specimen submitted for identification (Sturgess Bailey, personal communication, 1976) consisted of
creamy white sericitic muscovite-2M 1 intergrown with
cookeite. A separate white earthy patch consisted of kaolinite.
Wolkodoff ( 1949) repo1ied cookeite from the Cobble Hill
quarry, West Paris: "Before the blowpipe it exfoliates and fuses
with difficulty. .. . the mineral is found as coatings on quartz
crystals ... and rnbellite ... "No specimens known.

copperas
Bethel

Native copperas was a curiosity in former times as it was a
useful chemical in making inks, etc. Hitchcock (1861) cited a
newspaper article by Trne who wrote of Bethel: "There is a bluff
at West Bethel composed of pyritiferous slate, which is very
strongly impregnated with sulphur. The action of the rains and
frosts serves to decompose the rocks, by means of the sulphuric
acid which is formed. Occasionally in sheltered spots, sulphate
of iron, or copperas, is formed spontaneously. On a hot day in
summer, the odor of sulphur is very perceptible."

CORDIE RITE
Appleton Ridge Formation; Brooksville - Tapley P; Cupsuptic
pluton contact zone - Lower Cupsuptic, Stetsontown, Upper
Cupsuptic; Lexington batholith contact aureole - Carrying
Place, Carrying Place Town, Pleasant Ridge; Mount Waldo
and Wallamatogus plutons contact zone - Bucksport, Ellsworth, Penobscot; Moxie pluton - corsthene dikes; Northport Beech Hill Road; T1OR13 WELS - Priestly Lake stock contact

Stewart et al. ( 1995) reported an interesting pseudomorph:
"However, staurolite in the Appleton Ridge Formation is partly
retrograded to cordierite in the aureole of the Mount Waldo pluton."
Cordierite and anthophyllite intergrown with sulfides
(Horn, 1979) were found at the "Shepardson-Tapley" prospect,

464

Brooksville and are reminiscent of similar assemblages found at
the Black Hawk mine, Blue Hill.
The most famous cordierite locality in Maine resides in the
contact aureole around the Cupsuptic pluton, Lower Cupsuptic,
Stetsontown, and
Cupsuptic. The cordierite in the aureole is not noteworthy for its appearance, however, which is generally inconspicuous. "In the higher grades of contact
metamorphism, biotite forms in the granular layers: biotite,
cordierite, andalusite, or sillimanite may be present in the pinstripe lamellae, and the calcareous parts of the feldspathic
quartzite ... " (Harwood, 1973). Cordierite was purified from
fine-grained samples by Harwood and Larson ( 1969) and described as:
"Cordierite porphyroblasts as much as 3.0 mm in diameter make
up as much as 15 modal percent of the contact-metamorphosed slate of
the Albee and Dixville Formations. The porphyroblasts are commonly
black or bluish black and ovoid and weather to rusty-tan pits.
Microscopically, cordierite in the biotite zone and outer part of
the andalusite zone appears as rounded, partly to completely altered,
light and dark knots set in a very fine grained matrix of muscovite,
quartz, albite, biotite, and chlorite. Some cordierite has faint sector
twinning, yellow pleochroic haloes around zircon inclusions, and
countless very fine grained inclusions of magnetite, quartz, plagioclase,
and muscovite. Within the inner part of the andalusite zone, cordierite is
generally fresh and has pronounced sector twinning. Twinning parallel
to (001) is locally pronounced, and inclusions similar to those indicated
above are abundant.
In the contact aureoles, the progressive textural change toward the
igneous contact, from a maculose hornfels to an equigranular hornfels,
is accompanied by progressive changes in the mineral assemblages ... "

The Harwood ( 1968, 197 3) and Harwood and Larson ( 1969) papers made the location famous as they widely reported the relationship of thermal conditions to the Si-Al order, Miyashiro L
index, of cordierite.
Cordierite/sekaninaite-bearing assemblages, some with
chemical analyses, were repmied for specimens in the Lexington
batholith contact aureole, Carrying Place, Carrying Place
Town, and Pleasant Ridge. As the cordierite/sekaninaite
(Mg/Mg+Fe = 0.457-0.521) was not described, it can be assumed that the mineral was fine-grained, not in crystals or porphyroblasts, and intimately intergrown with the matrix.
Cordierite was mapped in a contact aureole around parts of
the Wallamatogus and Mount Waldo plutons in the metasedimentary Penobscot Formation, Bucksport, Ellsworth, and Penobscot by Wones ( 199 la,b ): "Black, rnsty weathering, sulfidic
schist that contains graded beds, 1 mm to 5 cm thick, of quartzchlorite-muscovite-plagioclase siltstones and pelite. Andalusite, cordierite, and biotite are present in contact metamorphic
aureoles adjacent to granitic rocks."
Corsthene, one of the rarest rocks found in Maine, was reported by Gabis and Hon ( 1990) from the central part of the
Greenville Lobe of the Moxie pluton, presumably near or within
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Little Squaw or Big Squaw. The rock consists of 60-70% cordierite and 20-30% hypersthene. Accessory amounts of biotite,
plagioclase, and ilmenite are present. (Ferrosilite has been found
in this pluton by Espenshade and Boudette ( 1967).)
Stewart et al. ( 1995) reported of Beech Hill Road,
Northport: "Low outcrops in the blueberry field on the left
[south] side of the road contain cordierite and sillimanite crystals
up to 1 cm in size." The context suggests that the cordierite crystals were not euhedral.

CORUNDUM

Sooty to resinous, brownish black to dark gray-black cryptomelane botryoids (to several mm) occur in vugs in albite with
albite crystals and occasional lilac-colored fluorapatite from the
Mount Marie quarry, Paris (chemical analysis and XRD, this
study). Sometimes the aggregates of cryptomelane have a terraced appearance similar to irregularly piled coils of rope. On a
few specimens, the botryoidal surface has a dried, blistered, and
peeled appearance.
Black, resinous to sooty cryptomelane occurs abundantly
with xanthoxenite and heterosite at the Perry prospect, Peru.
The cryptomelane can have a blue iridescence.

Blue Hill - Route 175-172 outcrop

CUMMiNGTONITE (Amphibole Group)
Stewart et al. ( 1995) explained the occurrence of an interesting mineral assemblage from an outcrop near Routes 17 5 and
172 near Blue Hill Falls, Blue Hill: "Outcrops of Ellsworth
Schist ... show epidote in Ellsworth meta basalt partly transformed to grossularite [sic] garnet. Outcrop on right side of
Route 17 5-172 contains conmdum (from desilicated andalusite)
and gahnite (from desilicated cordierite ). Desilication was
caused by retrograde silica solubility in fluids caused to move by
heat from the nearby granite of Sedgwick (Late Silurian)."

Massachusetts Gore

Harwood ( 1973) wrote of Massachusetts Gore: "In one
locality, about 1 mile south of Arnold Pond, the amphibolite contains hornblende that has exsolved lamellae of cummingtonite."

damourite
Buckfield - Bennett Q

Highly black-stained damourite after spodumene occurs at
the Bennett quarry, Buckfield, in flat to corrugated fragments (to
several cm) showing golden to bronzy internal reflections.

Stoneham - Lord Hill Q

Spry and Scott ( 1986) analyzed gahnites from unspecified
pegmatites in Auburn and Topsham. A third specimen enticingly
labeled Lord's Hill and from pegmatite was ascribed to "Massachusetts" and might be assumed to be a misreading of state abbreviations, Ma for Me, except that the specimen was stated to be
associated with cryolite! Even though the Lord Hill pegmatite is
widely known to be a fluorine-rich pegmatite, with topaz, triplite, fluorite, etc., cryolite is such a rare mineral from anywhere
that investigators with specimens containing gahnite from the
Lord Hill pegmatite,
might perhaps be surprised at
the identity of the nondescript minerals which might be associated.

CRYPTOMELANE
Greenwood - Emmons Q;
Marie Q; Peru - Perry P

- Dunton Q; Paris - Mount

danburite?
Greenwood - West Paris

Danburite is a rare mineral found in relatively few locations in North America. Wolkodoff ( 1949) reported it from an
unspecified occurrence in the Greenwood-West Paris area:
"Danburite is found sparingly as small (3 by 2 mm.) light yellowbrown crystals in cavities lined with microcline[-]perthite crystals. The crystals are prismatic in habit and show an uneven fracture .... Before the blowpipe the mineral is fusible between 3 and
4 coloring the flame green and producing phosphorescence in
the specimen while being heated." The mineral may have been a
boron-containing mineral. No specimens known.

dendrites
Resinous to adamantine cryptomelane botryoids (to several mm) occur with rhodochrosite and hydroxylapatite botryoids (to several mm) at the Emmons quarry, Greenwood.
Pitchy to sooty black, irregular to "ropey" botryoids (to
many mm) of cryptomelane are found in siderite aggregates in
indicolite in black-stained cleavelandite from the Dunton quarry,
Newry.

Black, brown, and red dendrites of various shades have
been found in a wide variety of rocks in Maine. Black dendrites
have been supposed by some people to be manganese-rich.
Since the nineteenth century, most collectors have presumed that
manganese dendrites contained a common manganese mineral
called pyrolusite. However, Potter and Rossman ( 1979) studied
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literally hundreds of dendrites worldwide and found that no dendrite consisted of pyrolusite. So far, only bimessite, cryptomelane, nsutite, and todorokite have been identified among the nondendritic secondary manganese oxides in Maine, but no Maine
dendrite has been examined to determine its mineral composition. Nopyrolusite has been unambiguously identified in Maine
to this writing.

DIADOCHITE
Newry - Dunton Q

Dark red diadochite shells which formerly coated siderite
can form cavernous remnant pseudomorphs (to several mm) in
siderite aggregates surrounded by indicolite from the Dunton
quarry, Newry. Iridescent diadochite, with a blistered surface, in
siderite aggregates in indicolite from the Dunton quarry can superficially resemble turgite.

nent feature of the stark white dolomite was its strong pearly luster similar to that of the variety of calcite known as "argentine."
The dolomite crystals (to 2 mm) are rarely tabular pseudohexagonal, but are generally tabular with serrated edges. The dolomite forms open spherical clusters (to 3 mm) of plates perched
on small (to 5 x 2 mm) transparent elongated quartz crystals
forming a crystallized mat. Additionally, the dolomite formed
thick epimorphic coatings on tabular hexagonal milky white
fluorapatite crystals (to 1.4 x 1 x 0.5 cm) which also formed on
the quartz crystal mat. The prism faces of the fluorapatite are
covered. with parallel tabular dolomite crystals jutting out with
parallel basal pinacoids (both species). Dolomite coating the
fluorapatite basal pinacoids was less organized with some tabular dolomite subparallel with that face. The underside of the
specimen was porous and contained porous dolomite as well.
The fluorapatite varied from nearly equant to deeply corrugated.

DRAVITE (Tourmaline Group)
DICKINSONITE

Camden - Mount Megunticook; Union - Union Lime Q

Auburn - Pulsifer Q; Greenwood - Emmons Q; Rumford? Black Mountain Q

Douglas Watts (written communication, 1996) reported
having found brownish black terminated prisms (to 2 x 0.4 cm)
of "dravite" in a matrix of fine-grained amphibole needles from
the Union Lime quarry, Union. Associated minerals include
botryoidal masses of graphite (to 2 mm) grouped in a 2 cm
clump. Pale cinnamon-brown translucent masses (3-6 cm) show
internal contact surfaces when broken, suggesting that they are
crystal faces.
Bob Richards (personal communication, 1997) found
bright, well-terminated fluorian dravite (chemical analysis by
Excalibur Mineral Co.; F20=6.02, Mg0=5.18, Fe 20 3=4.15, all
in weight percent) crystals (to 12 x 4 cm) in a quartz lens (about
3.5 x 0.3 m) in the Megunticook Formation, Camden. The
dravite occurred in "high concentration," approaching dense
knots of crystals, and many crystals were intersecting rather than
well-terminated. The crystals show typical corrugated striations, while the generally black color is intem1pted by brown internal color reflections. The location is "new" and dramatically
adds to the list of high quality dravite crystals in the USA.

Minute (to l mm), isolated dark green platy dickinsonite
grains (unanalyzed) occur in peach-orange lithiophilite from the
Pulsifer quarry, Auburn.
Light olive-green, slightly curved and serrated, platy dickinsonite crystals (to 1 mm) occur with reddingite at the Emmons
quarry, Greenwood (Ray Sprague, Tony Wielkiewicz, personal
communication, 1997).
The only known specimen of "dickinsonite'' from the
Black Mountain quarry, Rumford has been shown (this study) to
be monazite-(Ce) in the unexpected association with cleavelandite.

DOLOMITE
Rockland; West Paris

Weitz ( 1942) wrote on Rockland dolomite: "Dolomite deposits in Maine are of small extent and minor importance. They
occur as pockets both within and stratigraphically below the
high-calcium limestones of Knox County. One mile southwest
of Rockland is a quarry ... that has produced dolomite for pulpmaking purposes; but the deposit is small, and the stone is generally high in talc and other impurities."
A remarkable dolomite specimen was labeled "cookeite"
on fluorapatite from an unspecified locality in West Paris. As
the tabular, brittle rosettes more resembled perhamite than
cookeite, it was chemically analyzed and X-rayed and found to
be dolomite. Not only is crystallized dolomite extremely rare in
Maine, the specimen appeared to be from a pegmatite. A promi-
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edenite? (Amphibole Goup)
Passadumkeag River pluton - Burlington, Carroll, Grand Falls,
Kossuth, Lakeville, Lee, Lincoln, Springfield, T3ND NBPP,
T4ND, T5ND BPP, T5R1 NBPP, T6R1 NBPP

Edenite was reported from the Passadumkeag River pluton
(Ayuso, 1984), but all analyses itemized had Fe>>Mg and were
ferroedenite, ferroedenitic hornblende (q.v.), or a mineral here
designated unknown #13 (q.v.).

Mineralogy of Maine - addenda to volurne I

ELBAITE-OLENITE-ROSSMANITE (Tourmaline Group)
Auburn - Hatch Farm P, Maine Feldspar Q, Pulsifer Q; Buckfield - Bennett Q, Owls Head Q, Westinghouse Q; Greenwood Harvard Q, Tamminen Q;
- Dunton Q; Paris - Mount Marie
Q, Mount Mica Q, Stony Brook P; Peru? - Perry P;
Standish - Oak Hill A; West Paris - Cobble Hill Q

Indicolite can be either elbaite or schorl (q.v.). Identifications need to be substantiated by chemical analysis, but ambiguous chemical analyses can occur. Even medium to bright blue
indicolite can be schorl.
Jacobson ( 1997) listed Owls Head and Westinghouse quarries,
Stony Brook prospect,
and Perry prospect, Peru as potentially productive elbaite locations.
One of the best cinnamon-colored tourmaline crystals
(about 6 x 1.5 cm) from the Pulsifer quarry, Auburn consists of
two subequal length, but nearly parallel, individuals. The crystal
was found with purple fluorapatite by Skip Szenics during his
1966-1967 mining at the locality (Skip Szenics,
Conklin,
personal communication, 1995). Additional features of the crystal which distinguished it as a Pulsifer quarry specimen included
linear to curved "horizontal" etchings on the prism; peculiar
mottled distribution of cinnan1on- and light pink color; and presence of tiny high angle pyramid faces. A particularly distinctive
feature of the crystal is a thin dark magenta zone, parallel to the
"a" axes and just under the three major pyramid faces. The dark
magenta is apparent only when viewed along the "c" axis, but is
nearly unobservable when viewed through the side of the crystal.
Voynick (1991) noted that green and pink elbaite in white
quartz from Auburn were present in the Andrew Carnegie collection. Hatch Fann prospect, Auburn elbaites can be nearly
colorless and show a variety of crystal habits from the steep pyramidal crystals well-known from across the Little Androscoggin River in Poland to the complexly terminated crystal wellknown from the Pulsifer quarry.
Nemec (1973) found tin substitutions (unspecified) but
about 0.01-0.03 wt% in Auburn and Paris elbaites.
Dark smoky green "elbaite" from gem pockets of the Bennett quarry, Buckfield have been chemically analyzed (this
study) and found to contain 7+ to 16 weight percent iron oxide
(variously calculated as FeO or
and MgO and
therefore range from near-schorl to very schorl-rich compositions in the schorl-elbaite series. The magnificent plumose dark
green to nearly black pocket tommalines found in the early
l 990's are generally schorl.
Color photographs of some exceptional color-zoned elbaite crystals from the Bennett quarry, not labeled as to locality,
were included in a newspaper article (Bangor Daily News, December 11-12, 1993 ). (Mount Mica quarry, Paris (~5 km west)
was more prominently featured in this article.). The crimsontipped, green shafted crystals were further mislabeled as "watermelon" toum1aline. Robinson et al. ( l 995b) noted: "The most
interesting finds included bicolored and multicolored, gemmy,

singly terminated toum1aline crystals. The best crystals (to 5 x
1.5 cm) have crimson-colored, lightly etched tips with successive zones of light olive to medium green attenuating to almost
colorless, palest pink ends .... A distinctive feature of many of
the Bennett quarry specimens !s their being embedded in a sheaflike mass of thinly bladed, botryoidal cookeite covering the
'back half of the crystals. One crystal (about 15 x 15 cm) has a
thin, murky green color zone on deep red rubellite."
A semiqualitative spectrographic analysis (Wolkodoff,
indicated a considerable variety of Li in green, indicolite,
and pink tourmalines from the Harvard and Tamminen quarries,
Greenwood and the Cobble Hill quaITy, West Paris with at least
one specimen
quarry) yielding only faint response for
Li, perhaps suggesting olenite. Additional elements detected in
the various specimens included: Mg, Ca, Cu, Ga, Mn, Pb, Sn,
V, and Be. Wolkodoff ( 1949) observed: "Indicolite contains less
copper than either the green or rubellite varieties. .. . Bluish
green terminations (specimen 4) contain less copper than the
green central portion of the same crystal (specimen 5)."
Zoned, multicolored elbaites from the Dunton quarry,
include rare examples of pink tourmaline crystals (to 6 x
6 cm in cross-sections) with 50-60% indicolite triangular cores.
The Jolly Green Giant
elbaite from the Dunton quarry, has
been listed with a length of27 cm and a width of l 0 cm. Actually,
the section which fit on the lower end of the JGG was cut into
gems. A still lower section exists and a third intervening section
was never recovered, otherwise the JGG would have possibly
been reassembled to a length of 40 cm or more (Phil McCrillis,
John
personal communication, 1995). Several excellent green gemstones (size not given) from the Dunton quarry
were figured by Chesterman ( 1979). A collage of Dunton
quarry, Newry, elbaites and an odd multicolored elbaite from Poland are illustrated in color by Sinkankas (1997). Observers of
the Poland specimen have doubted its Maine origin. A somewhat similar crystal has been exhibited by the American Museum of Natural History, but its alleged Maine origin was
likewise doubted.
Two elbaites (one aqua and one mauve colored) from the
Dunton quarry,
and a dark green elbaite simply labeled
"Maine" were studied for their pyroelectric effects (Hawkins et
al., 1995). Partial quantitative chemical analyses allowed lithium to be calculated by difference with 1.66 Li (for pale aqua
color); 1.74 (for mauve color) and 1.44 (dark green) per formula
unit. The Al: Fe of the Y site for the dark green "Maine" specimen was 0.88:0.48 while Na:Ca was 0.54:0.36. F:OH was
0.66:3.1 l(dark green) and 0.45:3.40 (pale aqua). The calculated
Li appears to be anomalously high (King et al., 1994 ), but otherwise the specimens appear to be normal elbaites. An excellent
account of some of the 1972-1973 mining for Newry elbaite is
summarized by Perham Stevens (1974). Many of the dark blue,
but flawless, tommalines from the Martin prospect in Newry are
schorl.
A few small pockets containing elbaite were found at the
Mount Marie quarry, Paris (Dennis Durgin, personal communi-
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cation, 1995; also King et al., 1996). The largest crystal was approximately 5 x 3 cm with partial termination, but with gemmy
yellowish green color. A few "electric" pink fragments have
been cut into gems over 1 ct. Some of the elbaite forms fans of
classic overgrowths on schorl. The composite crystals (to 15 x
25 cm) grade in color from dark, inky blue schorl through transitional shades of bright green to bright pink elbaite as the widest
part of the fans approach a gem pocket.
Hitchcock ( 1861) noted of the Mount Mica quarry: "From
Paris have been obtained some of the finest tourmalines in any
collections in the world. Such specimens are in the hands of
Prof. C. U. Shepard of Amherst College, whose mineralogical
inclinations were confirmed by the finding of these specimens,
so that he devoted himself to the science of mineralogy, and now
stands in the front ranks of American mineralogists."
Slightly smoky gray gemmy elbaite crystals (to several cm)
with prominent horizontal fractures and darkly colored inky blue
terminal zones interspersed with purple layers have been found
at the Mount Mica quarry, Paris (MSM). Additionally, well terminated, transparent, dark olive-green elbaite (grading to
schorl), cemented by compact silvery, creamy, to light graygreen cookeite, shows cross-fractures in-filled by cookeite suggesting a turbulent history of the gem pocket. The elbaite frequently shows the pedion, and the crystals can exceed 2 cm.
Crowningshield ( l 966a,b) illustrated several fine gems, mostly
flawless blue greens, from the Mount Mica quany including a
411.10 carat gem crystal and eight gems to 50 carats. Raymond
( 1987) reported on elbaite discoveries at the Mount Mica quarry,
Paris and illustrated a 9.5 cm tall multicolored elbaite (HU
117485). Zeitner (1977) showed a scene of mining at the Mount
Mica quarry with Rene Dagenais.
The extraordinary gemmy bicolored, green-cinnamon
pink, elbaite illustrated by Glas ( 1995) appears to be a mislabeled crystal actually from Virgem da Lapa, Minas Gerais, Brazil , rather than the Mount Mica quarry, Paris and is believed to
be one that was actually offered for sale to Charles L. Key, while
in Brazil, about 1968-1970 (Charlie Key, personal communication, 1994). An unlabeled photo of a similar tourmaline was in
the archives of the Plumbago Mining Corporation, but no one in
the company remembers such a crystal ever coming from the
Mount Mica quarry (Phil McCrillis, personal communication,
1995).
Formerly, the world's largest elbaite came from the Mount
Mica quarry (Shaub, 1987). The crystal was found on June 25,
1904, weighed 14.32 kg, and was 39.4 x 17.8 x 15.2 cm. The
original consisted of three reassembled sections, but the crystal
was damaged when the upper segment was broken in two while
it was being shipped to the Tucson Gem and Mineral Show,
where a truck ran over the packing crate (Carl Francis, personal
communication, 1993 ). The crystal probably remains as the
largest elbaite on record from North America.
Wise (1999, and verbally) indicated that some pink tourmaline from the Black Mountain pegmatite, Rumford is rossmanite.
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Dark green, longitudinally striated, unterminated crystals
(to 5 x 2 cm) of elbaite/schorl have been found with cleavelandite in road cuts and float boulders along Route 25 on the southern slope of Oak Hill, Standish (John Raymond, personal
communication, 1995).

eleonorite
- Dunton Q

EOSPHORITE
Auburn - Maine Feldspar Q; Baldwin - Estes Q; Georgetown Consolidated Q,· Greenwood - Tamminen Q; Paris - Mount Mica
Q; Rumford - Black Mountain Q

Watts ( 1996) reported the discovery of phosphates at the
Maine Feldspar quarry, Auburn, many of which were new to the
locality including: "Eosphorite: As flattened, transparent 1-2
mm greenish brown radial sprays on fracture surfaces in quartz
near fine-grained rhodochrosite nodules. Also as 2-3 mm transparent amber, stubby terminated 'picket fence' crystal groups
with steep siderite needles ( 1-2 mm) in rhodochrosite vugs. One
colorless and transparent terminated crystal (less than l mm)
was found in etched, altered lithiophilite with ludlamite and landesite."
Semiquantitative chemical analysis (this study) of greenish
brown eosphorite from the Consolidated quarry, Georgetown is
nearly iron-free, but contains substantial Ca (several wt%).
Eosphorite is rare in the Greenwood area, but Wolkodoff
( 1949) observed it at the Tamminen quarry: "Eosphorite occurs
as small, pale yellowish-brown, poorly formed prismatic crystals on triphylite [sic] or its alteration products ... The eosphorite
crystals never measured more than 6 mm. in length and 4 mm. in
width." Additionally, Wolkodoff ( 1949) noted that pyrite was
earlier in crystallization than eosphorite and was frequently
found as inclusions in eosphorite. No specimens known.
Pale pink, transparent to light pinkish brown eosphorite
crystals (to 2 mm) are found in siderite at the Mount Mica quarry,
Paris.
Light pink striated masses (to 1.5 cm) of eosphorite occur
in tan to brown siderite at the Black Mountain quarry, Rumford.

EPIDOTE (Epidote Group)
Greenwood - Emmons Q, Tamminen Q; Mount Desert - Grenci
Q, Joe's Q; Skinner pluton - Lowelltown, Skinner; spilite - Merrill, Mount Chase, T6R6 WELS

Although very few good epidote localities exist in Maine,
one occurrence is noteworthy for its association in the contact
host rocks of the Tamminen pegmatite, Greenwood. Epidote
crystals (to 5 mm) occured in vugs with plagioclase crystals (to 2

Mineralogy of Maine - addenda to volume I

mm) in small veinlets in a fine-grained dark green calc-silicate
rock.
Goldsmith ( 1985) suggested the origin of epidote in Lowelltown and Skinner: "The Attean Quartz Monzonite in the
Skinner pluton is granodioritic in composition. Prismatic aggregates ofbiotite, chlorite, and epidote in some of the granodiorite
suggest the former presence of hornblende."
Epidote and other interesting minerals were reported (Ekren, 1961) from spilite, an unusual kind of basalt, exposed at
Mount Chase, Mount Chase to Shoaler Mountain, Merrill and
on a ridge parallel on the Lane Brook Hills, T6R6 WELS: "The
spilite is a dense green rock with diabasic texture ... in which the
plagioclase occurs mainly as twinned laths or microlites that
range in composition from pure albite ... to about An 15 . Epidote,
chlorite, sphene, and leucoxene after augite and ilmenite, fill the
interstices between the plagioclase grains. The original major
pyroxene, probably augite, is preserved as tiny fragments. In
most specimens ilmenite or titaniferous magnetite is extensively
altered to leucoxene or leucoxene-coated sphene. Tiny needles
of actinolite or fibrous amphibole after pyroxene are ubiquitous;
quartz is absent except in some vesicular rocks where, together
with calcite, epidote, and chlorite, it fills cavities; pyrite is very
abundant in some rocks but very sparse in others." When describing diabase, Ekren noted that: "The plagioclase in most of
the diabase has been saussuritized and contains epidote or zoisite."

EU CLASE

tals and carbonatian hydroxylapatite. Based on the late stage
paragenesis, the specimen is most likely xanthoxenite (q. v. ).

FERBERITE
Blue Hill - Long Island A

Ferberite was reported by Barton and Goldsmith (1968)
from an unspecified location on Long Island, Blue Hill. Barton
(personal communication, 1981) wrote: "The wolframite was
approximately mid-way in the ferberite-wolframite series ... "

Topsham - Yedlin L

Orange-red to dark red resinous grains (to several mm) of
fergusonite-(Y) (chemical analysis, this study) occur with niobian ilmenite, probably with minor rutile, and xenotime-(Y) in
brownish red to tan oligoclase at the Yedlin locality, Topsham.

FERRIMOLYBDITE
T4R7 BKP WKR

FERROAXINITE
Brooksville - Castine Volcanics; Greenwood - Harvard Q; Sorrento - Golden Circle M

Topsham - Fisher Q?

Euclase has been found in the vicinity of the Fisher quany,
Topsham, and it is probable that it was found at the Fisher Extension quarry, rather than an unnamed woods prospect to the west
of the Fisher quany group (Cliff Trebilcock, personal communication, 1995; Robinson et al., l 995b ).

FAIRFIELDITE
Auburn - Keith Q; Baldwin - Estes Q; Greenwood - Emmons Q;
Rumford - Black Mountain Q?

Stewart et al. ( 1995) noted of Cape Rosier, Brooksville:
"Regional metamorphic grade of the Castine Volcanics is barely
greenschist (chlorite ), and pumpellyite, prehnite, axinite and
stilpnomelane occur in many places."
Bright mauve purple laminated fenoaxinite blades (to several cm) have been found in lenses in quartz- and calcite-bearing
layers of the Patch Mountain Member of the Sangerville Formation in contact with the Harvard pegmatite, Greenwood.
Pitman et al. (1995) reported fenoaxinite from the Golden
Circle mine, Sorrento.

FERROEDENITIC HORNBLENDE (Amphibole Group)
Very good bladed clusters (to several mm) of white fairfieldite have recently been found with strunzite, diadochite, reddingite, granular triploidite, pitchy cryptomelane, and dark
green dusty beraunite at the Emmons quany, Greenwood in
golden brown rusty looking matrix. Specimens of fairfieldite
from relatively unstained matrix include conspicuous granular
pinkish brown triploidite with dark orange-pink reddingite crystals (to 1 mm), clear hureaulite (to 1 mm), golden yellow stewartite (to 1 mm), and very minor olive mitridatite (Ray Sprague,
Tony Wielkiewicz, personal communication, 1997).
A "fairfieldite" from the Larry Sidebottom, Sr. collection
consists of pale yellow to very light brown folia with al bite crys-

Passadumkeag River pluton - Burlington, Carroll, Grand Falls,
Kossuth, Lakeville, lee, Lincoln, Springfield, T3ND NBPP,
T4ND, T5ND BPP, T5R1 NBPP, T6R1 NBPP

A variety of amphiboles were analyzed by Ayuso (1984)
from the Passadumkeag River pluton, Burlington, Carroll,
Grand Falls, Kossuth, Lakeville, Lee, Lincoln, Springfield,
T3ND NBPP, T4ND, TSND BPP, TSRl NBPP, and T6Rl
NBPP, but all analyses were Fe>Mg and were either fenoedenite (q.v., King and Foord, 1994), a mineral here designated
unknown #13, or an amphibole which plots in a field designated
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ferroedenitic hornblende by Leake ( 1978). If Leake's ( 1978)
field is a species designator, then that species is present in the
Passadumkeag River pluton. A generic description of this pluton's amphiboles is indicated with unknown #13 (q.v.).

FERROHORNBLENDE (Amphibole Group)
Deer Isle - offshore island

Brookins ( 1973) reported that a dike on an island west of
Big Deer Isle, Deer Isle had purplish, fine-grained porphyritic
camptonite with 25% barkevikite
ferro hornblende).

Rumford

Attwood (
lent to manganite.

noted that "ferromanganite" was equiva-

FLUORAPATITE (Apatite Group)
- Wardwell Q; Au bum - Hatch Farm P, Pulsifer Q; Baldwin - Estes Q; Bethel - railroad cut, Walkers Mountain A; Blue
Hill - Long Island A; Greenwood - Emmons Q, Tamminen Q;
- Bell Pit, Great Brook P; Peru - Perry P; Rumford - Black
Mountain Q; Standish - Oak Hill A; Stow - Intergalactic Pit;
ham - Biotite Crystal #1 P

3 x 3 x 2 cm) crude light gray to tan manganapaoccur in light tan albite at the Wardwell quarry, AlThe manganapatite is highly fluorescent yellow
The "Roebling Apatite" from the Pulsifer quarry, Auburn
is figured by Chestemrnn ( 1979). Tiny deep lilac fluorapatite
crystals (to several mm) come from the Hatch Farm prospect,
just south of the Maine Feldspar quarry, Auburn, and were recently discovered in sifted "pocket sand" with minor pastel colored elbaites (Doug Smith, personal communication, 1997).
An unnamed prospect pit near the Greenlaw quarry,
Auburn has yielded glassy gray to purplish gray fluorapatite
crystals (to 2 x 0.7 cm) in muscovite impregnated vugs in albite.
Hitchcock ( 1861) cited N. T. True's newspaper account of
fluorapatite in Bethel: "Phosphate oflime exists in the rocks on
Walker's mountain, and at the railroad cut through Robertson's
hill."
Hitchcock (1862) noticed the Long Island, Blue Hill occurrence: "[Granite] upon Long Island, in Blue Hill bay is similarly situated, forming about one-half of the island. There are
many veins of quartz in the granite, containing copper pyrites
and arsenical iron. Other minerals occurring in veins here are
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fluor spar, galena or lead ore, phosphate of lime or apatite, and
sulphuret of molybdenum. The feldspar of the rather coarse
granite has a reddish brown color."
Scovill ( 1995) noted that Mongort Minerals Co. (Tony
Wielkiewicz and Ray Sprague) had found" ... pale purply [sic]
pink to gray-blue fluorapatite in tabular to prismatic crystals to
1.5 cm across" at the Emmons quarry, Greenwood. Dark green
masses (to 7 x 7 cm) of manganoan fluorapatite (generally nonfluorescent) have been found at the Tamminen quarry.
A vein section oflightpurple fluorapatite (to 2 x 3 cm) from
the Bell
has light amber botryoidal fluorapatite (to
0.5 mm) which resembles hydroxyl-herderite.
Tan to white fluorapatite crystals (to 6 mm) have been
found in rusty-coated veins cutting an unusual fine-grained muscovite/schorl/quartz rock at the Black Mountain quarry, Rumford
Clifford Trebilcock (personal communication, 1996) repmied: ''Two large stubby hexagonal xls of gray apatite were removed from rnicrocline in the amethyst pocket walls at the
Intergalactic Pit on Deer Hill [Stow J... The largest measured 15
cm across the other 13 cm across. A large mass of gray apatite
was encountered in microcline last summer that weighed over
100 lbs. [~45 kg].
The Biotite C1ystal #1 prospect, about 0.5 km north of the
Consolidated #2 quarry,
has prismatic to rod-like
green fluorapatite crystals which frequently are sufficiently impregnated with autunite along fractures in the mineral to cause
them to fluoresce yellow green, instead of bright yellow, in short
wave ultraviolet light (Clifford Trebilcock, personal communication, 1996). The matrix microcline does not fluoresce.

FLUORITE
Greenwood - Harvard Q; Marshfield - Marshfield Q; Paris Mount Mica Q;
- Crotch Island Q

The only observed fluorite from the Harvard quarry,
Greenwood was reported by Wolkodoff ( 1949): "Fluorite occurs only at area J-3 where it is found lining cavities as small circular aggregate buttons (about 1 cm. in diameter) composed of
numerous tiny hexahedrons [cubes]. The individual fluorite
crystals number about 20 to 35 per aggregate .... The mineral is
found associated with 'nailhead' apatite and drusy quartz ... Individual crystals show a light purple color and the massive po1tion
of the aggregate button which is attached to the cavity is white. It
was thought that these fluorite hexahedrons represented the mineral yttrocerite, ... because of the cerium content indicated
through spectrum analysis." If fluorite really did occur at the
Harvard quarry, it might shed some light on what some of the
precursor minerals of the famous quartz pseudomorphs could
have been.

Mineralogy of Maine - addenda to volume l
fourmarierite?
Greenwood? - Tamminen Q; Poland? - Berry-Havey Q

GALENA
Baldwin - Estes Q; Greenwood - Tamminen Q; Lubec - Lubec
LeadM

Fourmarierite was frequently reported as a constituent of
gummite by Frondel ( 1956, 1958). Examination of numerous
worldwide gummite specimens (E. E. Foord and Stan Korzeb,
personal communication, 1995), including from the BerryHavey quarry, Poland, has revealed that fourmarierite is very
uncommon in gummite. Berry-Havey quarry orange gummite is
essentially all unknown Mineral A (q.v.). The Tamminen quarry
specimen is unavailable for study, but should be considered under mineral
rather than under fourmarierite.

Wolkodoff ( 1949) noted galena at the Tamminen quarry,
Greenwood in tiny (to several mm?) veins with pyrite.
Morong (1995b) reported that a specimen of micromountsize quartz crystals from the Lubec lead mines, Lubec contained
inclusions of galena.

GANOPHYLLITE
Hammond - Pierce deposit

fuchsite
Hampden - Argonaught M; Paris - Mount Mica Q; West
Gardiner - Collins Farm

Light green fuchsite occurs as small patches (to several
mm) in sericitic rock containing arsenopyrite crystals (to several
mm) from the Argonaught mine, adjoining Interstate 95, in
Hampden. Chemical analysis (this study) indicates low levels
of chromium (<l wt.%) are present.
Sparsely mottled bright green fuchsite (to several mm) was
found interspersed with gray to yellow muscovite in the contact
rock above the Mount Mica quarry, Paris in the 1960's by John
Raymond (personal communication, 1995).
Light chrome-green fuchsite, in rusty nodular clusters (to
over 7 x 7 cm), was found by Wayne Collins on his farm in West
Gardiner. This fuchsite contains low chromium ( <1 wt.%, this
study).

GAHNITE
Auburn; Baldwin - Estes Q; Bowdoinham - West Booker Q;
Topsham - Staples Q

Spry and Scott ( 1986) provided chemical data on gahnite
from Auburn, Topsham, and Lord Hill quarry, Stoneham
(listed as Massachusetts).
Well-formed very dark green gahnite crystals (to 1.5 cm)
occur frequently as octahedra, with minor dodecahedral modifications, nearly to completely included in almandine crystals
from the West Booker quarry, Bowdoinham (John Raymond,
personal communication, 1997).
Gahnite, as fractured dark green grains to 5 mm, has been
found with mineral A(q.v.), uranophane, uraninite, zircon, phosphuranylite, autunite, and torbernite in albite-muscovite pegmatite at the Staples quarry, Topsham (Doug Watts, personal
communication, 1996).

Eilertsen (1958) studied drill cores and suggested of Pierce
diamond drill hole #1 (DDH-1 ), Hammond: "At 133 and 134.5
feet: quartz-feldspar veinlets containing a yellow-green mineral
that suggests one of ganophy llite or bementite series." Eilertsen
(1958) also noted of the 75.2 foot to 90.2 foot ( 22.9 m- 27.4 m)
Pierce DDH-5: "Rock is cut by abundant gash veinlets of feldspar and quartz containing a fibrous yellowish-green mineral,
which may be of bementite-ganophyllite type." No other data
were given, but this report is the only one to suggest what Maine
ganophyllite looks like. On a worldwide basis, ganophyllite
typically is a brown to black micaceous mineral.

garnet
Rangeley

The Maine Geologist ( 1978, v. 4, no. 3) made the following
short news announcement: "One of the most concentrated veins
of garnet ever found in the United States is being developed for
mining by Industrial Garnet Extractives." The report undoubtedly referred to the Rangeley Garnet Mine, Rangeley.

giddingsite?
Newry - Scotty Q

Conversations among Oxford County mineral collectors
occasionally speculated on an unknown mineral from the Scotty
quarry, Newry. The name "giddingsite" has been spoken of, but
there are no specimens of this substance to submit for formal
identification, and the name "giddingsite" has not yet been submitted as a mineral name. The name "iddingsite" is a possible
source of confusion as it might be present in altered rocks of the
Rumford pluton exposed in Newry on Plumbago Mountain, but
no report of its existence has been seen.
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GOETHITE
Peru - Perry P

GOLD
- Swift River East Branch

Hiller ( 1990) reported finding a 9 x 3 mm gold nugget in the
Swift River East Branch,
below where a mudslide
reached the river. In July 1992, Valens St. Pierre of Auburn
found what may be not only Maine's largest gold nugget from the
East Branch of the Swift River, but also the largest piece of naturally found gold from the northeastern U.S.A.! This may have
been the same nugget discussed by King and Foord (1994). The
nugget is 3.226 x 2.179 x 0.648 cm ( 1.270 x 0.858 x 0.255
inches) and weighs 37.271 grams ( l.1983 h·oy ounces). Mr. St.
Pierre also found a 15.850 gram nugget in 1988 from the East
Branch of the Swift River, Byron.
Voynick ( 1992) summarized some myths concerning gold
panning and gold discoveries in Maine.

An incomplete sentence in King and F oord (1994) could
cause confusion, because the missing part of the sentence negated the first part. The completed sentence should have read:
"Mount Rubellite quarry, Hebron specimens [of goyazite] from
Gunnar Bjareby's 1955 discovery have been identified (chemical analysis and XRD, this study) as hydroxyl-herderite [emphasis added]."
Bell Pit,
goyazite can have an etched surface with
lineations.

GRAFTONITE
Greenwood - Tamminen Senior Q

A "graftonite" analyzed by Wolkodoff ( 1949) is ferroan
beusite (q.v.). A second graftonite (unanalyzed) was reported
from the Tamminen Senior quarry, Greenwood, a locality not
known to be high in Mn. No specimens known. See beusite description.

GOYAZITE

GRAPHITE

Greenwood - Emmons Q, Harvard Q?; Hebron? - Mount Rube/lite Q;
- Bell Pit; Poland - Berry-Havey Q

Buckfield - Bessey Q;
Litchfield - Litchfield syenite
outcrop; Marshfield; Standish - Oak Hill A

Goyazite from the Emmons quarry, Greenwood was found
in abundance in 1994, forming thick crystallized dmses (crystals
generally 1-2 mm) on quartz crystals (to several cm), occasionally with hydroxyl-herderite crystals (to l cm) (Ray Sprague and
Tony Wielkiewicz, personal communication, 1994). Individual
cream- to tan-colored goyazite crystals up to 4 mm were found.
The crystals frequently have a unique smooth, shell-like coating
of clear potassium feldspar, probably microcline (William Simmons, personal communication, 1994). The goyazite is nearly
end-member composition (this study). The material has also
been described by Bearss ( 1994 ); Robinson et al. ( l 995a,b ); and
Scovill ( 1995). The morphology of the new Emmons quarry
goyazite is essentially identical with the morphology of goyazite
from "Oxford County" described by Penfield ( 1897). Based on
collector's specimens labeled "Harvard quarry" and from historical reasoning, King and Foord (1994) attributed Penfield's
( 1897) hamlinite description to Noyes Mountain and/or Harvard
quarry. Based on the new discovery of morphologically identical goyazite at the Enunons quarry and the discovery that the
Emmons quarry may have been opened in the late nineteenth
century, instead of the l 930's (Ray Sprague, personal communication, 1995), it is not unlikely that the Emmons quarry could
have been the source of Penfield's ( 1897) hamlinite.
Goyazite (4 by 4 by 3 mm ! ) was listed associated with bertrandite, herderite [sic], phenacite [sic], beryllonite and apatite
by Wolkodoff ( 1949), with only the Harvard quarry, Greenhaving phenakite.

Clifford Trebilcock (personal communication, 1996) reported of the Bessey quarry, Buckfield: " ... graphite occurs as
small flakes throughout many masses of rusty granular quartz
scattered around in many of the mine dumps."
Hitchcock (1861) noted of Charlotte and Marshfield:
"Small veins of graphite are found in this belt of syenite in Charlotte and Marshfield, very near the Devonian sandstones; so
rrruch so that we tried to persuade ourselves that the former was a
higher member of the sandstone, perhaps of the coal formation;
and that the plumbago was the only relic left of former coal
plants." Such speculation was perhaps derived from Hitchcock's
youthful attitude towards earlier observations and projections,
concerning Maine coal, by Charles Jackson during the first geological surveys (see additional historical discussion, this volume).
Graphite occurs as small patches
1cm) in syenite exposed on the north side of Routes 9 and 126 near Dennis Hill,
Litchfield (Douglas Watts, personal conununication written
with a piece of that graphite, 1996).
Some of the best graphite from Maine has been found on
the eastern flank of Oak Hill, Standish. The graphite occurs in
coarsely foliated masses (to 7 x 7 cm) in quartz pods and frequently is in contact with coarse andalusite crystals (crosssections to 3 x 3 cm) (John Raymond, personal communication,
1997).

472

Mineralogy of Maine - addenda to volume I

gratonite? = graftonite
Wolkodoff ( 1949) contains the typographical error "gratonite" for graftonite.

GRAYITE (Rhabdophane Group)
Topsham - Havey #1 Q, Havey #2 Q

Grayite was originally found by Cliff Trebilcock at the
Havey #2 quarry,
(Robinson et al., 1995a). Grayite
consisted of nearly equant bright yellow crystalline grains (generally to 3 mm) in smoky quartz and a pinkish oligoclase.
Chemical analysis and X-ray diffraction of this locality's grayite
(Carl Francis, personal communication, 1994; Falster et al.,
1995) confirmed that the mineral was true grayite (thorium analog of rhabdophane ). Thorogummite can be found at this locality
associated with xenotime-(Y), but it has a resinous conchoidal
fracture and a slighter deeper yellow color. The grayite can also
occur as thin rims on xenotime-(Y). The grayite is not visually
distinguishable from anhedral thorogummite ( q. v.) or thorianite
(q. v.) and both grayite and thorogummite fluoresce bright yellow
to yellow.:.green in short-wave ultraviolet light. Grayite from
worldwide sources has never appeared as bright yellow grains,
but is frequently a dark brown.

Cinnamon brown grossular crystals (size not given) from
the Pitts-Tenney quarry, Minot were figured by Chesterman
(1979).
Grossular has been noted from an unspecified locality in
Carthage (King and F oord, 1994 ), but the labeling on recently
seen specimens from Spruce Mountain, "Carthage" is in doubt.
The crystals are reminiscent of previously examined specimens
labeled Carthage, but Spruce Mountain is actually in the nearby
town of Weld.

GRUNERITE (Amphibole Group)
Palermo - Cushing Formation

West ( 1995) noted the presence of grunerite near Greely
Comer, Palermo: "One such lithology is the Wilson Cove member of the Cushing Formation mapped which consists predominantly of a sulfidic, grunerite-hornblende-spessartine
amphibolite." The relationship of the grunerite was not discussed in terms of its relationship to dannemorite/tirodite.
Hussey and Bothner ( 1995), although discussing exposures in
southern Maine, stated: "The Cushing Formation consists of
light gray metamorphosed felsic to intermediate tuff, crystal tu ff,
and volcanic breccia. Interbedded with these, near the top of the
formation is a thin, persistent, dark gray gamet-biotite-grunerite
granofels."

gummite

GREENOCKITE
Greenwood - Hayes Ledge A
Paris - Mount Mica Q

GROSSULAR
Bethel - Farwe//'s Mountain A; Minot - Pitts-Tenney Q; Riley Bear Mountain A; Weld - Spruce Mountain A

Hitchcock ( 1861) cited a newspaper article by N. T. True
reporting grossular and other minerals from the Bethel area:

Gum.mite is a generic term for resinous to waxy orange to
yellow presumed alteration products of uraninite. Wolkodoff
(1949) noted ofan area near Hayes Ledge, Greenwood: "Color
of the mineral is predominantly reddish brown to orange brown.
Gummite is associated with altered uraninite and massive
clarkeite either within cleavelandite albite or microcline." No
specimens known.

halloysite?
"On Bear Mountain [Riley] may be seen scattered over its surface
globular masses of rock composed of yellow garnet, calc spar, hornblende and other minerals. The gneiss has been worn away, leaving
these masses protruding above the surface Iike plums on the surface of a
pudding. These globes are from a few inches to several feet in diameter.
Their existence is probably coeval with the gneiss, and they were
formed in accordance with the ordinary laws of crystallization.
The town 1s not remarkable for good specimens of minerals. In
the limestone on Farwell's Mt., a few very fine specimens of cinnamon
garnet have been found. One now in my possession is the finest I have
seen in the State. Pargasite, sahlite and calcareous spar, also abound
here. Sphene, a mineral containing titanium, is frequently noticed in the
gneiss. Some very fine specimens were obtained near the foot of Robertson's hill."

Greenwood - Tamminen Q

The description of halloysite from the Tamminen quarry,
Greenwood by Wolkodoff ( 1949) does not particularly prove
that it is not montmorillonite: "Halloysite is found as clay-like
masses within feldspar, a secondary product from the decomposition of aluminous minerals. The luster is pearly to dull. Color
is grayish-white but the variety at area M-3 [Tamminen Q] is
light pink. The index of refraction of the mineral proved to be too
variable for accurate determination. Halloysite resembles kaolinite but is readily distinguished by its isotropic character and
the fact that it is decomposed by acids."
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hamlinite - see goyazite

specimens are associated with creamy yellow, lamellar xanthoxenite ( q.v.).

harrisite (Pyroxene Group)

= augite (q .v.)

HEULANDITE

HEMATITE
- Gin Cove A

Blue Hill - Douglass M; Denmark- Pleasant Mountain A; Massachusetts
Waterford

Black aggregates of platy hematite crystals, with red internal reflections, were found at the Douglass mine, Blue Hill.
Vugs in the hematite show bright crystals to 2 mm.
Loose quartz boulders in drift on the western side of Pleasant Mountain, Denmark contain clear to milky quartz crystals
(to over l cm) occasionally coated by bright, black, and botryoidal hematite (to 6 mm thick).
Harwood (1973) noted a minor occurrence of hematite in
Massachusetts Gore: "A veinlet of specularite and pink alkali
feldspar about 2 feet long [~0.62 m ], was found in the country
rock at the quartz monzonite contact on the ridge 5,000 feet north
of the outlet of Northwest Pond ... "
Hematite crystals from Waterford illustrated by King and
Foord (1994, Plate 49) are very similar to old specimens of
hematite from the granite quarries in Waterford, Rhode Island
Kieron, personal communication, 1997).

Herderite has not been found in Maine, to date.
hydroxyl-herderite.

Heulandite was found as a single specimen from the collection of the late William P. Hinckley. The specimen had a permanent catalog number attached to the specimen and was labeled
"apophyllite" from Gin Cove, Perry (Priscilla Chevarrie, personal communication, 1999). The specimen has very typical
tabular heulandite crystals lining the main vug ( 1.5 x 2 cm) in basalt. The contact of the heulandite with the matrix had a bright orange color zone about 1 mm thick. The matrix of the basalt
contained abundant "delessite" nodules. The nodules (several
mm) usually overlapped adjacent nodules and frequently occurred in highly irregular patches to about 1 cm in elongation.
The nodules are mineralogically zoned. The contact with the basalt is usually a fraction of a mm layer of deep green to blue green
celadonite which usually grades into a fine-grained olive brown
"delessite" band which rapidly coarsens to a nucleus of intergrown very dark green chamosite cleavages (0.1-0.2 mm). Some
zones of the delessite-bearing nodules were saponite lined and
many had a thin white calcite layer. Heulandite was not listed as a
Maine mineral by Morrill and Hinckley ( 1959).

See

Peru - Perry P

HETEROSITE
nn,,.nr~•"'n 10

Eberhardt Ledge P;

Brown resinous films (unanalyzed) around altered zircon
crystals (to 2 mm) are probably hisingerite.

A world-class heterosite pseudomorph after a large triphylite crystal (7 .2 x 4.2 x 2.5 cm) was found by Dennis Durgin at the
Mount Marie quarry, Paris in 1994. The heterosite has a sooty
black color and luster with a dark purple color evident on cleavage surfaces. Minor quariz is attached. Also mentioned by King
et al. (
Wolfe ( 1952) reported that the Eberhardt Ledge prospect,
Dixville [sic,=
15'
was: "one of [the]
original purpurite find[s], [with] spodumene [and] tourmaline.
Also called Ferry fall or Hall's Ledges." The locality was placed
in the southeast ninth of the southwest ninth of the quadrangle.
Given the history and known mineralogy of the Perry prospect in
Peru and the occasional reference to its proximity to a ferry landing, it is very likely that the Eberhardt Ledge prospect is the same
as the Perry prospect. Heterosite from the Perry prospect
(masses up to 10 x 10 cm) can be intergrown with cleavelandite,
muscovite, quartz, spodumene, etc. Recently collected ( 1997)

hornblende - formerly a species of the amphibole group,
now split into magnesia-hornblende and ferrohornblende; also a synonym of amphibole without regard
to chemistry. Most hornblende identifications are completely unsubstantiated except for their being amphiboles
with optical or physical properties which could apply to a
number of species within the group. Many hornblendes
are distinctly in error as to their terminology. Chemical
analysis is a bare requirement for accurately identifying
amphiboles. See Leake (1978) and discussion in King
and Foord (1994 ).

Baldwin - Estes Q; Dixfield
Paris - Mount Marie Q
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Priestly Lake stock - T10R13 WELS

Boudette et al. ( 1976) reported of the Priestly Lake stock,
T10R13 WELS: "Black euhedral phenocrysts of hornblende as
much as 3 mm long compose about 10 percent of the rock, and

Mineralogy of Maine - addenda to volume J
biotite phenocrysts generally less than 1 mm in diameter make
up the remaining 2 or 3 percent of the rock."

HU REAU LITE
Greenwood - Emmons Q

Hureaulite from the Emmons quarry, Greenwood can be
prismatic to bladed with an oblique morphology. Recent finds
include transparent, colorless to pale pink rectangular bastinite
variety ofhureaulite crystals (to 2 mm) which can be grouped on
colorless to pale pink drusy, obliquely terminated hureaulite
crystals ( <l mm). Honey brown to dark honey brown jahnsite
crystals (to 1 mm) can be present, as well as butterscotch yellow
jahnsite, in cellular reddingite along with occasional spongy
gray-blue phosphosiderite (to several mm), strunzite, nearly colorless to cloudy ludlamite cleavages (to 1 mm), switzerite, and
minute black crystals (rockbridgeite/frondelite?).

HYDROXYLAPATITE (Apatite Group)
Auburn - Keith Q; Buckfield - Bennett Q; Georgetown - Consolidated Q; Norway - BB #7 Q; Paris - Mount Marie Q; Peru Perry P

Creamy white films in veinlets, without crystal shape, cut
across a pale blue beryl fragment (to 6 x 6 cm) from the Bennett
quarry, Buckfield (Woody Thompson, personal communication, 1993). Chemical and optical analyses (this study) show the
mineral to be a hydroxylapatite.
Hydroxylapatite crystals (1 mm and less) have been found
with tabular to elongated prismatic habit in siderite, sometimes
with arsenopyrite (q.v.), at the BB #7 quarry, Norway.

HYDROXYL-HERDERITE
Albany- Songo Pond Q; Auburn - Pulsifer Q, Keith Q; Bowdoinham - Booker Q; Buckfield - Bennett Q; Greenwood - Emmons
Q, Tamminen Q, Tamminen Senior Q; Newry - Martin P; Paris not Mount Mica; Topsham - Fisher Q

Very unusual cloudy tarmish-amber colored hydroxylherderite with an angular blocky habit, more resembling topaz
than hydroxyl-herderite, was found in albite and muscovite vugs
with gray fluorapatite at the Songo Pond quarry, Albany by Jim
Mann and Jan Brownstein. The first grain tested proved to be an
etched golden be1yl fragment while a nearly identical grain
proved (chemical analysis, XRD, optics, this study) to be
hydroxyl-herderite. Subsequent examination of crystals revealed the peculiar morphology. Etching shows a horizontal
lineation on properly oriented crystals.

Additional specimens ofhydroxyl-herderite from Auburn
have been observed and may prove that the Keith (=Towne)
·quarry was the most significant producer of the species from the
Mount Apatite area in the nineteenth century.
Poor quality tan to cream colored hydroxyl-herderite crystals (to several mm) occur with massive beryl and white albite
crystals (to several mm) at the Booker quarry, Bowdoinham
(John Raymond, personal communication, 1995).
The Holden Brothers continued to find excellent tan to
cream-white hydroxyl-herderite crystals (to over 2 cm maximum dimension) at the Be1mett quarry, Buckfield. Scovill
( 1995) figured an excellent specimen from the Jim Mann collection and wrote: "Many of the crystals are twinned and a pale yellow in color. Some have dark brown zones shaped like a bow-tie,
reminiscent of the bow-tie mud inclusions in Oklahoma gypsum
crystals." The color-zoning, which is also seen on a few rare examples of Pulsifer quarry, Auburn hydroxyl-herderites as well
as elsewhere, is apparently not due to "sand inclusions" and does
not form interior phantoms as seen in the Oklahoma specimens
referred to, but seems to be surface discoloration due to chemical
zonation. The surface coloration resembles the meeting of two
isosceles triangles at their apex angles.
Wolkodoff ( 1949) wrote a general description ofhydroxylherderite from the Tamminen and Tamminen Senior quarries,
Greenwood: "The mineral is found only as small prismatic
crystals averaging about 8 x 6 x 4mm .... These crystals show an
excellent development of positive orthodome ( 101 ), negative orthodome (TO 1) and prism .... Before the blowpipe herderite [sic]
is difficulty fusible but upon continued heating phosphoresces
with an orange light. The mineral is soluble in hydrochloric
acid." Scovill ( 1995) noted the production ofhydroxyl-herderite
from the Emmons quarry, Greenwood.
Penfield (1894) named the species "hydro-herderite"
(=hydroxyl-herderite of Palache et al., 1951) as the resolution to
the "herderite problem" in which so many scientists were involved (King, in press). Penfield (1894) revealed: "The specimens were collected at Paris, Me., but not at the noted Mt. Mica
locality." The definite statement of the town has not led to an obvious, or even suspected source, and no one has come forward
with additional information as to occurrences. Cobble Hill was
part of Paris township during the era in question, West Paris having become a separate entity in 1957, but the Cobble Hill quarry
has no records to support its having been opened by 1893-1894.
Similarly, the Mills/Mount Marie quany/quarries were probably
not in operation until 1898 or 1899. Obscure prospects are perfectly capable of providing interesting specimens, and the original source locality for the Paris hydro-herderite is still unknown.
Burbank (1934) noted that the Fisher quarry,
was
historically a producer of hydroxyl-herderite before the famous
"Fisher Pocket" was found. The mine operator, W. D. Willes,
told him: "Yes, I have seen many of them while quarrying."
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ILMENITE
Greenwood - Nubble Q; 1-4.,,,...,.,.,, ... ,,.,. •• - Jewel Formation; pelitic
rocks Holden,
Standish - Oak Hill A;
oosh•am - Yedlin L; Vassalboro Formation - Brewer, Winter-

Ilmenite occurs as a fine-grained constituent with labradorite and augite in basalt dikes cutting the Nubble quarry, Greenwood pegmatite (Wolkodoff, 1949).
Grover and Lang ( 1995) found an exciting textural assemblage in the Jewel Formation near South Harpswell,
"Jewel Formation, relatively quartz-rich. Chlorite-biotitegarnet-muscovite-quartz-plagioclase-ilmenite-graphite assemblage. In thin section some garnets are tooth-like and seem to
have nucleated on ilmenite. ... Some garnets have pressure
shadows that appear to be asymmetric."
Black plates (to 5 cm by several mm), sometimes with andalusite, occur in pods of rusty quartz on the eastern slope of Oak
Standish Uust west of the village) (John Raymond, personal communication, 1997).
Black niobian ilmenite (chemical analysis, this study),
probably with rutile, occurs in brownish red oligoclase from the
Yedlin Locality,
Xenotime-(Y) (q.v.) or fergusonite(q. v.) can be associated.
Wones (199la,b) observed accessory ilmenite in the Vassalboro Formation from Brewer to U.1iint<>r r.n rt
interbedded pelite/siltstone from Holden to,,.., . . ,..., .....,..,."'.
sibly to '"'n·1;:·no1rt
1

1

indicolite (Tourmaline Group)
Buckfield - Bennett Q;
Mount Mica Q

- Dunton Q, Martin P; Paris -

Blue tourmalines as well as some dark green, nearly black
tourmalines, were quantitatively analyzed for total iron and most
showed total Fe (as Fe::0 3 ) 10-16 weight percent with a few crystals ranging to about 7 .5 weight percent total iron plus manganese (wet chemical analyses, this study). Many of the blue
tourmaline eyes as well as many dark green tourmalines from
gem pockets are undoubtedly schorl or schorl-like and not elbaite.

ISHIKAWAITE

I nr\C::h::!lm -

Consolidated #2 Q, Russell Brothers Q, Standpipe

Hill Q, Swamp # 1 Q, Yedlin L

Specimens of "samarskite" have been reported in Maine
for a long time. Recent study by Hanson et al. ( 199 5) has shown
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that all of the specimens that they have studied are a related
mineral, ishikawaite, and their data are consistent with earlier
chemical analyses by Lane (1937). The crystal shape ofishikawaite from
is a relatively simple to bladed habit which
in side-view is similar to the front view of a traditional "picket
fence" lath. Ishikawaite is found within microcline matrix, frequently in close association with biotite. The microcline usually
shows a reddish brown staining close to the ishikawaite. Yedlin
( 1942) noted of the locality now named for him: "The feldspar in
the vicinity of the monazite and samarskite [now = ishikawaite]
loses its vih·eous lustre and becomes a bit chalklike, dropping
about 1 degree in hardness." Some intensely altered microcline
can be carved with a razor blade and have an apparent Mohs'
hardness below three. A thin ea1ihy red-brown film generally
coats the crystals, which are resinous dark brown to nearly black
on breakage surfaces. Ishikawaite has a smooth conchoidal fracture and is very brittle. Associated minerals can also include almandine crystals (to several cm), prismatic red-brown monazite(Ce) crystals (to 3.5 x 2.5 cm), and rarely, elongated crystals of
allanite-(Ce) (to 3 x 0.2 cm) or xenotime-(Y).

Jahnsite
Auburn - Greenlaw Q; Greenwood - Emmons Q

Watts (1996) reported that jahnsite had been found at the
Greenlaw quarry, Auburn.
Recent finds of jahnsite from the Emmons quarry, Greenwood display an ever increasing array of shades of yellow to
brown. The jahnsite can be associated primarily with fairfieldite, reddingite, hureaulite, stewartite, or hydroxylapatite.
Transparent orange-brown jahnsite can have a "Roman Sword"
termination and is usually individually placed in matrix, while
butterscotch jahnsite, though similar in shape, can have closely
spaced multiple growth. A few jahnsites show a spike-like habit
to 1 mm.

Greenwood - Emmons Q; Newry - Bell Pit

While jahnsite-(MnMnMn) has been found in several associations at the Emmons quarry, Greenwood, a new semiquantitative chemical analysis (this study) indicates that ferroan
jahnsite-(CaMnMn) is found with hydroxylapatite. The jahnsite-(CaMnMn) is amber in color and found in crystals about 0.1
mm.
Jahn site-( CaMnMn) from the Bell Pit,
can have a
ribbed aggregate appearance, as well as occurring wellcrystallized.

Mineralogy of Maine - addenda to volume I

Greenwood - Emmons Q

Brownjahnsite-(MnMnMn) is found intimately associated
with rectangular prismatic pink hureaulite, yellowish brown
earlshannonite, and clear rod-like hydroxylapatite at the Emmons quarry, Greenwood.

orange-tan color, but the radially fibrous interior is color and
texturally-zoned. A second phase may be present, but insufficient material remains to characterize it. During polarized light
microscopic study, the grains appear to be altematingly cloudy
and clear. Megascopically, the fibers show pearly luster highlights and grade toward the base of the botryoid to milky white in
color. The mineral was found in small vugs (to 2 cm) lined by
minerals of the granite, but with a coarse texture. A search for
new material was fruitless, but yielded kainosite-(Y) (q.v.) in a
similar association. Additional rare-earth element-bearing minerals might be located in the future if tiny vu gs in similar granites
are routinely inspected for microscopic mineral associations.

Mount Desert - Grenci-Ellis Q

KAOLINITE
Kainosite-(Y) (chemical analysis and XRD, this study) has
been found as a single specimen of creamy tan, radially bladed,
unte1minated crystals (to 2 x 2 mm) with clinochlore ( 1 mm), microcline (2-3 mm), and quartz crystals (5 mm) in a coarsely lined
equivalent of the host granite from the Grenci-Ellis quarry on the
western end of Grant Hill road, Hall Quany village, Mount Desert. The kainosite-(Y) has a waxy luster and the radial cluster,
with a central hole, appears to be a cross-section of a botryoid.

Mount Desert - Grenci-E!lis Q

A mineral formerly designated unknown #1, and which
was in the progress of being prepared for a new species description by one of us (E. E. Foord) from the Grenci-Ellis quany, on
the west end of the Grant Hill road, Hall Quany village, Mount
Desert has proven by chemical analysis and XRD (this study) to
be an additional occunence of the new mineral kamphaugite-(Y)
(cf. Raade and Bras tad, 1993). The rare-earth element composition (determined by laser ablation ICP, Fred Lichte, personal
communication, 1994) was (in weight percent): Y 20 3 (l 0.3 );
La 20 3 (0.034 ); Ce 20 3 (0.23 ); Pr 20 3 (0.045); Nd 20 3 (0.26);
Sm 20 3 (0.19); Eu 20 3 (0.00 l ); Gd:P 3 (0.44 7); Tb 2 0 3 (0.122);
Dy 20 3 (0.911 ); Ho 2 0 3 (0.77); Er 2 0 3 (0.74); Tm 20 3 (0.11);
Yb:P 3 (0.56); Lu 20 3 (0.073 ); also with Fe 20 3 (0.75); Th0 2
(0.18); U0 2 (0.0 l ); Si0 2 (3.5); and F (0.7). A second portion of
the specimen was subjected to ICP analysis and slightly differing
results were obtained suggesting chemical zonation.
An interesting feature ofkamphaugite-(Y) is the similarity
of the Mount Desert material's X-ray powder pattern to siderite's.
Maine kamphaugite-(Y) is known in a single specimen collected
in the late l 950's by Effe and Cliff Gray. The mineral was nearly
smooth, botryoidal (to 5 mm), and was found with complex
quartz crystals (to 3 mm), striated magnetite crystals (to 2 mm),
and transparent albite crystals (to 2 mm) in pegmatitic vugs in
tourmaline-bearing granite. The kamphaugite-(Y) has an

"Maine"; Topsham - Fisher Q

A common clay in Maine is often enoneously assumed to
be kaolinite. Increasingly, kaolinite has been shown to be quite a
bit scarcer than ordinarily perceived. Fine-grained clayey materials frequently contain muscovite/illite as the dominant component with some samples containing important amounts of
chlorite or, rarely, smectite. Kelley ( 1989) further demonstrated
the uncommon nature of kaolinite by surveying Maine and Canadian clay minerals of glaciomarine origin and found that illitic
muscovite always constituted 49% of the samples and commonly ranged to 70-78% of the sample. Kelley ( 1989) noted:
"Kaolinite was recognized only in samples from the Bay ofFunday[ sic]" and further reported that most glaciomarine clay is
rock flour consisting of clay-sized particles of former bedrock
rather than being a residuum of chemical weathering.
Snow-white earthy kaolinite was identified on a cleavelandite variety of albite specimen from the Fisher quany,
along with a fine-grained mixture of cookeite and muscovite
(Sturgess Bailey, personal communication, 1976).

kivuite?
- Dunton Q

The only example of a specimen, originally "identified" in
a mineralogical laboratory and which was verbally ascribed to
the Dunton quarry, Newry, was subsequently obtained by Tony
Nikischer who generously sacrificed the specimen for reanalysis. The specimen was actually labeled as coming from the
Ruggles mine, Grafton, New Hampshire. The mineral was Xrayed and verified as a member of the phosphuranylite group, but
on chemical analysis it was revealed that the mineral contained
virtually no thorium and an apparent full compliment ofuranium
and was therefore not kivuite, but phosphuranylite proper.
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KOSNARITE
Paris - Mount Mica Q

Scovill (1995) noted that 125 microcrystal specimens of
kosnarite were originally found at the Mount Mica quarry, Paris.

knebelite (Olivine Group)
Blue Hill - Ellsworth Schist

Knebelite is a name given to olivines intermediate in composition between tephroitc and fayahte. Stewart et al. ( 1995) reported of Blue Hill, Blue Hill: "The contact between the
Lucerne Granite and Ellsworth Schist is down slope north from
the sprnce-fir forest at the summit. At the top of Blue Hill near
the towers, several beds of manganese- and iron-rich marine precipitates are found in the Ellsworth Schist. These have been
prospected for economic mineralization (manganese);
manganese-rich spessartine garnets, rhodonite, tirodite (Mn-rich
orthoamphibole), and knebelite (manganese-iron olivine) have
been analyzed at the U. S. Geological survey by Marta J. K. Flohr
with an electron microprobe." The knebelite was not described
and chemical data were not presented, so it is unknown ifMn>Fe
knebelite (=tephroite) or Fe>Mn knebelite (=fayalite) was
found.

Landesite is an oxidation pseudomorph after unknown# 14
and is not an oxidation pseudomorph after reddingite sensu
strictu.
Morrill et al. (1958) reported reddingite from the Maine
Feldspar quarry,
but no valid specimens had been seen
in recent times. Watts ( 1996) reported the discovery oflandesite,
an oxidized member of the group, and lent credit to the original
report. Due to the uncertain nomenclature concerning landesite,
the generally poor descriptive literature fom1erly available, and
the actual rarity of the species, the Morrill et al. ( 195 8) report
should now be considered validated, but with a transfer of name.
Watts ( 1996) described the material: "As shiny chocolate brown
bipyramidal crystal groups (2 mm or less) lining fracture surfaces in etched greenish brown lithiophilite, adjacent to or embedded in ludlamite. In a second association, dark coffee brown
transparent landesite crystals ( 1-3 mm) fill solid veins and line 4
mm vugs in tough, massive fine-grained matrix of lithiophilite,
quartz, and tan rhodochrosite. A bright white etched mineral
(possibly fairfieldite) with prominent cleavage fills part or all of
the vugs. The landesite crystals show deep red internal reflections and their faces are moderately curved with occasional
wavy growth striations. They are provisionally called landesite
as opposed to reddingite because of their very dark color."
Chemical analyses (this study) indicate that the material has
Fe::::oMn, suggesting that the mineral is borderline between landesite and kryzhanovskite.
lazuli?

KYANITE
Stow - Colton Hill A
Standish - Oak Hill A; Upton - Rapid River; Windham - Dundee
Falls A

The eastern slope of Oak Hill, Standish Uust west of the
village) has produced large masses (to over 15 x 15 x 15 cm) of
bladed kyanite, locally associated with andalusite and/or sillimanite (John Raymond, personal communication, 1997).
Doug Watts (personal communication, 1995) found cobbles of kyanite-bearing quartz-biotite gneiss in the bed of the
Rapid River, Upton, between Pond-in-the-River and Umbagog
Lake. No local occurrences of this kind ofkyanite are known, either in-situ or in glacial float, although kyanite has been found to
the immediate south and west (see King and Foord, 1994 ).
Dundee Falls area, Windham kyanite can be over 15 cm
and is dominantly hosted by quartz. The color varies from light
gray-green through blue. Most crystals are irregularly colored
with few areas of deep color, and rarely with a deep indigo continuous medial stripe.

Wolfe ( 1952) noted that "lapis lazuli?" was reported from
Coulton [sic] Hill, Stow, but he questioned its trnthfulness. No
specimens known and certainly not a correctly identified material as per Wolfe's ( 1952) question.

laueite
Newry? - Dunton Q

Laueite was originally "verified" from the Dunton quarry,
Newry (chemical analysis, this study), however a survey of
many additional specimens suggests that the original specimens
may have had a thin coating yielding false high iron values. All
subsequent specimens with varying shades of golden yellow to
orange-yellow are very highly magnesian and appear to be unambiguous ushkovites.

LEPIDOUTE (Mica Group)
landesite (Reddingite Group)
Auburn - Maine Feldspar Q
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Auburn - Hatch Farm P; Buckfield - Bennett Q,· Norway- Tubbs
Ledge P; Rumford - Black Mountain Q
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Outstanding lepidolite crystals (to 8.5 x 11.5 x 4 cm) were
found at the Hatch Farm prospect, Auburn. During the nineteenth century and early twentieth centuries, these crystals were
undoubtedly the world's finest. Most of the lepidolite specimens
appear to be overgrowths on muscovite cores. The surfaces of
some of the pocket specimens show finely spaced c01rugations
perpendicular to the perfect cleavage, and the surface of the termination parallel to that cleavage tends to consist of a multiple
growth of short stacks (to 1 mm) which microscopically reveal a
suturing of smaller te1minations almost all of which show a scaly
texture around their rims. Some of the lepidolite is a clear lilac,
while much of it is a cloudy, slightly grayed, pink. The lepidolite
crystals are generally resting on slightly smoky quartz crystals
(to many cm).
There is no necessity for lepidolite to be colored from rose
through purple, its
constituents causing no chromophoric effects.
in several valence states, is a common minor substituent and coloring agent. Clarke ( 1887)
reported of a locality, undoubtedly the Tubbs Ledge prospect on
lower Crockett Ridge Road,
"This locality, which has
been but little opened, is about seven miles from Mount
111
a southerly direction. With the lepidolite are associated, as
usual, quartz, the feldspars, the micas, cassiterite, lithiophilite,
beryl, &c., and also a peculiar rose red clay [cimolite and= montmorillonite ], derived from some other species by alteration.
Most of the colored toum1aline is of a peculiar dark oily green
tint, and the lepidolite is partly of a coarsely granular white variety and pa1ily of a brownish, very finely granular s01i." Rare
specimens observed (this study) have a slight brownish stain permeating fine-grained masses of
lilac lepidolite with olivegreen elbaite in the matrix. No colorless lepidolite was obhowever. (Clarke ( 1887) indicated the locality on a map
approximately where the current, now pariially backfilled,
Tubbs Ledge prospect exists.)
Brown and Wise (1991) and Wise (1995a) reported on
chemical compositions of lepidolite from the Black Mountain
quany,
while Wise ( l 995a) reported on the chemistry
of lepidolite as well as lithian muscovite from the same locality
and the Bennett quany, Buckfield.

becoming a place of resort for summer travellers. The water is
impregnated with the carbonate of oxide of iron, lime, magnesia,
and sulphuretted hydrogen. As the water is exposed to the air the
carbonic acid escapes, and the iron is deposited in abundance ....
A half mile east of this is another singular spring which boils up
through a bed of sand, giving it the appearance of a miniature
volcano."

litchfieldite - a syenite rock
Gardiner - Spears Corner A; Litchfield - Sawyer Farm A,
Spaulding Farm A; Monmouth - Cochnewagon Pond A

Bayley ( 1892) named litchfieldite and noted that boulders
of it were abundant on the Sawyer Farm on the south side of Dennis Hill road, just west of the intersection with Stevenstown
Road, and on the Spaulding Fam1 on the west side of Stevenstown Road, south of the intersection with the Lunts Hill Road,
1tcnt11e1c1, as well as near the railroad tracks near the western
side of the southern end ofCochnewagon
Monmouth. Johannsen ( 193 8) gave a critical description of litchfieldite and illustrated a litchfieldite thin section as well as a portrait of
William S. Bayley.

LITHIOPHILITE

limonite

Watts (1996) described lithiophilite for the first time from
the Maine Feldspar quany, Auburn: "In 2 to 12 inch [5-30 cm]
inegular masses included in milky quartz or microcline. In the
quartz association, it is often adjacent to coarse, pale purple lepidolite and altered spodumene laths up to a foot and a halflong.
The lithiophilite ranges in color from golden yellow to cinnamon
brown to a dark greenish brown. The last variety hosts the most
secondary mineralization. Minerals included in massive lithiophilite include columbite, zircon, pyrite, opaque pink almandine
to (0.8 inch), and pink rhodochrosite masses. Vivianite is found
as prussian to sky-blue coatings in fractures in the green-brown
variety of lithiophilite. The dark greenish brown lithiophilite is
slightly magnetic after strong heating."
Lithiophilite-triphylite of almost exactly 50-50 mole percent composition (Moore, this volume) occurs at the BB #7
quarry,
and which could equally properly be labeled triphylite as it could lithiophilite. The mineral is brownish gray, occuning in masses (to over 12 cm) with minor dark blue vivianite
cleavages intergrown on the host mineral's cleavage.

Bethel - Anasagunticook Mountain A

lithium-muscovite

Hitchcock ( 1861) reported the formation of limonite in
Bethel citing a newspaper article by Nathaniel T. True: "At the
foot of Anasagunticook mountain [editor's note: now called Ellingwood Mountain] is a chalybeate mineral spring which is fast

Stoneham - Lord Hill Q

leucoxene - fine-grained replacement of titanite or other
titanium-bearing minerals usually consisting of anatase,
rutile, etc. See epidote - spilite.
Merrill, Mount Chase, T6R6 WELS

During the time lithium-muscovite was being considered
as a species, Mallet (1938) compared the low lithium muscovite
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from the Lord Hill quarry, Stoneham, with other locality specimens. His table shows Li 20
0.82, but several components of
the analysis appear to be in inconect rows, especially Cr 2 0 3 .

UZARDITE (Serpentine group)
Jim Pond - gravel pit

With increasing serpentine group research, lizardite is becoming more frequently recognized and may be the most common serpentine (Fred Wicks, personal communication, 1995). A
relatively bright yellow-green serpentine from a boulder in a
gravel pit, Jim Pond is typical of many such specimens called
retinalite and has been X-ray verified as lizardite (this study).

LOLLINGITE
Baldwin - Estes Q; Greenwood - Tamminen Q; West Paris - unnamed outcrop

Silvery white grains of lollingite were reported by
Wolkodoff ( 1949) as inclusions in massive bluish gray triphylite? (q.v.) from the Tamminen quany, Greenwood. No specimens known.
A mineral resembling lollingite associated with arsenopyrite, muscovite, and garnet was found by Wolkodoff ( 1949) at an
unnamed outcrop 300-400 m northwest of the Perham quarry,
West Paris. No specimens known.

Similar, but smaller, magnetite octahedra were noted in the green
phyllite and slate of the Albee Formation.
Magnetite was noted "... sparingly as dendrites and as
small distorted octahedrons and dodecahedrons between plates
of muscovite ... " at the Harvard and Nubble quanies, Greenwood and Eastman Hill and old "Witt" Hill areas, West Paris by
Wolkodoff ( 1949). No specimens known.

manganapatite (Apatite Group)
Albany· - Wardwell Q; Buckfield - Bennett Q; Poland - BerryHavey Q

Very brightly fluorescent (golden yellow, under shortwave UV light), light gray-green to grass-green manganapatite
occurs at the Bennett quarry, Buckfield as corrugated crystals (to
6 x 6 cm) intergrown with reddish brown manganoan almandine,
sometimes with graphic texture of thin seams of garnet paralleling the manganapatite's crystal faces but in the interior of the
manganapatite crystal aggregate. Some of the garnet is euhedral
with dodecahedral and trapezohedral faces (to 1 cm) and the matrix is blocky albite with minor muscovite. The albite can show
rounded irregular tenaced steps, in addition to n01mal cleavage
breaks, where the albite has neatly separated from plagioclase
twin boundaries.

manganite?
Greenwood-West Paris

LUDLAMITE
Auburn - Maine Feldspar Q

Watts ( 1996) discovered ludlamite and other phosphates at
the Maine Feldspar quany, Auburn: "As transparent, high
gloss, pale lime green cleavage sheets (0.04 inch ( 1 mm) thick to
1.2 inches long) in altered greenish brown hthiophilite, associated with 2 mm or less landesite." The ludlamite can show strong
etched com1gations.

MAGNETITE (Spine I Group)
Albany - Songo Pond Q; Aziscohos Fm; Greenwood - Harvard
Q, Nubble Q; West Paris - Eastman Hill A, old "Witt" Hill A

Somewhat sooty octahedral magnetite crystals (to 1+cm)
have been found in vugs in deep tan microcline at the Songo
Pond quarry, Albany (Jan Brownstein, personal communication, 1995).
Harwood ( 1973) wrote of the Aziscohos Formation: "The
phyllite is composed of quartz, muscovite, albite, chlorite, magnetite, tourmaline, and zircon; its surface weathers to a soft,
chalky white rind that is locally studded with euhedral to subhedral magnetite porphyroblasts as much as 2 mm ... on an edge."

480

Wolkodoff (1949) apparently used "manganite" to indicate
any black or brown stain found in pegmatite.

MANGANOCOLUMBITE (Columbite Group)
Buckfield - Bennett Q; Greenwood - Harvard Q or unnamed
prospect

At the Bennett quarry, Buckfield, Jim Mann discovered
some very unusual black, very elongated prismatic crystals with
equidimensional cross-sections, almost acicular, in an otherwise
hollow shell ( ~ 4 x 4 cm) of pale yellow cookeite coated with
closely spaced milky quartz crystals (to several mm) and minor
tannish white hydroxyl-herderite crystals (to several mm). The
crystals proved to be fenoan manganocolumbite crystals with
minor titanium (chemical analysis, this study).
Wolkodoff ( 1949) rep01ied a chemical analysis of platy
black manganocolumbite associated with cleavelandite from either the Harvard quarry or an unnamed prospect east of the Harvard quany, Greenwood (in weight percent): MnO (15.31),
FeO (l.92), Nb 20 5 (48.25), Ta 2 0 5 (33.43) = 98.91 wt %;
SG=6.82.
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MANGANOTANTALITE (Columbite Group)
West Paris - Cobble Hill Q

Wolkodoff ( 1949) reported a chemical analysis of platy
black manganotantalite associated with indicolite from the Cobble Hill quarry, West Paris: MnO (12.83), FeO (1.13), Nb 2 0 5
(10.29), Ta 20 5 (74.42) = 98.67 wt%; SG=7.34.

MCCRILLISITE

feldspar, and has removed the green color from the most exposed
crystals."A lxlxl cm crystal is known (MSM).
Deep gray-green microcline (to 10 x 10 cm) occurs with
sparse graphic intergrowths of smoky quartz at the Swamp #1
quarry, Topsham. The gray-green color was not similar to amazonite. Deep amazonite-green microcline crystals and fragments (individuals to 3 x 3 x 4 cm) were found intergrown with
quartz at an unspecified location in Topsham (Herbert M. W.
Haven collection). The amazonite's selvage of matrix suggests it
was from a lens in coarse granite, rather than from a true pegmatite.

Paris - Mount Mica Q

Mccrillisite is known only from its type locality, Mount
Mica quany, Paris. The mineral was discovered about 1980 by
Gene Bearss and no new samples have been discovered. The
mineral was named by Foord et al. ( 1994) in recognition of the
family of McCrillis miners who have worked in Maine since the
beginning of the twentieth century.

MICROCLINE (Feldspar Group)
Baldwin - Estes Q; Brownfield - Frost Mountain P;
U.S. Route 1 road cut;
- Lincoln Sill;
- Power
Line cut; Peru - Perry P; Southwest Harbor - Sea Wall A;
ham - Swamp #1 Q; Windham - Dundee Dam A

Creamy white microcline crystals (to 5 x 7 cm) occur with
transparent to nearly flawless smoky quartz crystals (to over l 0
cm) at the Frost Mountain prospect, Brownfield (Tom Klinepeter, personal communication, 1996 ). The smoky quartz shows
exh·a faces typical of Alpine quartzes and the specimens somewhat resemble the nearby Folsom Brook specimens from Ossipee, New Hampshire. Siderite crystals (to 1 cm) and minor
mica can be associated. A few microcline crystals (to over several cm) show "herring bone" striations typical of Manebach
twinning.
The green feldspar from an old road cut on U.S. Route 1,
is a sodic plagioclase, probably oligoclase, and is not
an amazonite variety of microcline.
Knight and Gaudette ( 1991) described the Lincoln Sill and
its wonderful microcline crystals, while West (1995) noted an
excellent exposure in
Microcline, showing patchy gray-white flashes of moonstone as apparent intergrowths, fom1s large cleavages (to S x 8
cm) embedded in fine-grained (several mm) biotite/microcline
matr·ix from an outcrop of a power line cut,
(Don Joyner, personal communication, 1994 ).
Hitchcock ( 1862) made an interesting, if only slightly misleading, observation of amazonite in Southwest Harbor: "At
the sea wall, and beyond the farthest house, we examined a compact granite, mostly composed of feldspar veins, containing
beautiful green feldspar. The salt water at high tides covers the

MICROLITE
Buckfield? - Bennett Q; Georgetown - Tourmaline P; Greenwood - Hayes Ledge Q?, Harvard Q?, Tamminen Q?;
Nevel Q; Paris - Mount Marie Q, Mount Mica Q;
Havey #2 Q; West Paris - Cobble Hill Q

Dodecahedral "microlite" from the Bennett quarry, Buckfield is Na rather than Ca dominant and is here designated unknown #15 (q.v.).
Octahedral yellow to light greenish yellow microlite crystals (to 3 mm) occur at the Tourmaline prospect, Georgetown
embedded in lepidolite with gemmy, etched watem1elon tourmaline (to several cm) in cleavelandite.
Microlite was vaguely located in Greenwood and West
Paris by Wolkodoff (1949) and specified only for H-3 (=Hayes
Ledge Q, but probably =Harvard Q), but clues exist from other
associations he did specify: "Small octahedral crystals and embedded grains occur in albitized parts of the pegmatites and are
frequently associated with [mangano]tantalite and [mangano ]columbite. It is also found in cleavelandite albite with :rubeHite [emphasis added], green toum1aline, beryl, cassiterite,
smoky quartz and lepidolite .... The variation in specific gravity
from 4.97 to 6.1 is probably due to its tantalum content. Color of
microlite specimens varied from pale yellow to brownish yellow. Spectrum analysis showed minute traces of yttrium, cerium, and tin. One small crystal specimen from area H-3
indicated a fairly large amount of uranium .... Tantalum and columbium [niobium J were identified by a modification of the
method described under columbite - tantalite ... " No specimens
known.
Color-zoned tan-on-brown octahedral microlite crystals
(to 3 mm) were found in lepidolite at the Mount Marie quarry,
Paris by Dennis Durgin (personal communication, 1994; Robinson et al., l 995a,b ). A slightly rusty halo stained the lepidolite
within several mm of the micro lite.
Mottled brown to creamy yellow octahedral, with dodecahedral edges, microlite crystals to 1.5 cm on an edge) have been
found at Mount Mica associated with pale pink to white elbaite,
coarse (several cm) lepidolite flakes, montebrasite, microcline,
and smoky quartz.
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Microlite was reported as "waxy yellow mm-sized crystals
exhibiting dominant octahedron modified by small cube faces."
from the Havey #2 quarry, Topsham (Falster et al., 1995).

Clifford Trebilcock (personal communication, 1996) reported that he had found several specimens of molybdenite (to 4
cm across) at the Eastman prospect, Deer Hill, Stow.

mineral A - see unknown mineral A

MONAZITE-(Ce)

MITRIDATITE
Auburn - Maine Feldspar Q; Peru - Perry P

Watts ( 1996) reported mitridatite from the Maine Feldspar
quarry, Auburn: "As lime to olive green dusty coatings on 1 mm
fluorapatite and quartz crystals in vu gs of massive rhodochrosite
and lithiophilite."
Olive-brown, earthy, massive or resinous botryoidal mitridatite occurs intergrown with creamy yellow xanthoxenite (q. v.)
and sooty black or black resinous cryptomelane with heterosite
at the Perry prospect, Peru.
MOLYBDENITE
Baldwin - Estes Q; Blue Hill - Long Island A; Brunswick; Buckfield - Orchard Q; Greenwood - Emmons Q, Tamminen Q?; Littleton; Stow - Eastman P; Topsham - Consolidated #2 Q

Barton and Goldsmith ( 1968) made a modem report of molybdenite from Long Island, Blue Hill.
Molybdenite, probably from the occurrence near the falls
of the Androscoggin River, from Brunswick was studied by
Mandarino and Gait (1970) and found to be the 2H polytype.
Large plates of molybdenite crystals (to 5 x 7 cm) were
found in the rusty, quartz-microcline-plagioclase pegmatite at
the Orchard quarry, Buckfield in 1997 by Gary Freeman, who
had a sublease from the Holden Brothers Mining Company.
Small bright gray crude hexagonal molybdenite crystals
(to 7 mm) associated with epidote, brown siderite-dolomite, and
clinochlore were found in a fracture in country rock at the contact
of the Emmons pegmatite, Greenwood (Ray Sprague and Tony
Wielkiewicz, personal communication, 1994).
An incredible report, apparently ofa pegmatite sample was
made by Wolkodoff ( 1949): "Molybdenite was found in small
amounts at area L-3 in foliated masses, rudely divergent plates
and scales. Color of the mineral is lead gray with a slight bluish
hue. One mass of molybdenite measure [sic] 8 x 14 cm. and are
from 3mm. to about 1.5 cm. in thickness. Molybdenite is associated with other sulfides and manganite." The coordinates indicated are not far from the Tanuninen quarry, Greenwood and
might actually be for that locality. No specimens known.
Canney et al. ( 1961) reported: "A zone of silicified limestone containing easily visible but sparse molybdenite as flakes
and thin seams is poorly exposed in a group of prospect pits
about 6 miles north-northeast of Houlton, Maine [=Henderson
Farm prospects, Littleton?]"
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Brunswick; Chain Lakes massif; Gardiner - Route 95 road cut;
Greenwood-West Paris; Palermo - Greely Corner A; Sebago
batholith; Topsham - East Standpipe Hill pegmatite, Havey#2 Q,
Russell Brothers Q, Square Pit, Standpipe Hill Q; Staples Q,
Swamp #1 Q, Yedlin L

The Chain Lakes massif has one of Maine's least welllocated mineral occurrences. Dunning and Cousineau ( 1992) reported a radiometric age date of a monazite from the Chain Lakes
massif, a large body which ranges from a thin stripe mapped in
Seven Ponds, Massachusetts Gore, and Coburn Gore through
a wide, poorly exposed swath of Alder Stream, Chain of
Ponds, Jim Pond, King and Bartlett Township, Kibby, T5R6
BKP WKR, Skinner, Appleton Township,
LoweHtown, Forsyth, Merrill Strip, and Beattie.
Osberg et al. (1995) found monazite suitable for radiometric dating in a road cut in Gardiner: "Anotherpegmatite, cutting
the Falmouth-Brunswick sequence of the Cushing, collected
from a roadcut on I-95, 0.9 mi south of the Rte 201 exit for
Gardiner also yielded zircon and monzonite [sic]."
Wolkodoff (1949) found and illustrated monazite-(Ce)
crystals (to 5 mm) in Greenwood, "flattened" as well as "small
angular masses [to 2 x 1 cm] within smoky quartz." The monazite-( Ce) was reddish to clove-brown, and qualitative wet
chemical tests indicated rare earth elements and thorium. No
specimens known.
Osberg et al. (1995) found monazite suitable for radiomet-·
ric age dating in a pegmatite cutting the Peaks Island member of
the Cushing Formation, Palermo: "A pegmatite cuts through
the outcrop. A small amount of long prismatic zircon and large
pieces of anhedral monzonite [sic] were recovered from the pegmatite."
Reddish neodymian monazite-(Ce) (Nd almost Ce with
minor Sm, chemical analysis, this study) occurs as red to dark
reddish orange elongated crystals (8 x 2 x 1 mm) embedded in
oligoclase from the Swamp #1 quarry, Topsham. Some of the
monazite-(Ce) has been found intergrown with uraninite (Don
Swenson and Cliff Trebilcock, personal communication, 1997).
Monazite-( Ce) crystals (to 1x1 cm) have been found at the
Standpipe Hill quarry, Topsham (Don Swenson, personal communication, 1997). Tomascak et al. (1996a) reported on the radiometric age dates of monazites from the East Standpipe Hill
pegmatite, Russell Brothers quarry, Square Pit, Swamp #1
quarry (Trebilcock Uraninite L), and Yedlin locality as well as
from an unspecified locality in Brunswick and from the Sebago
batholith and concluded that the ages indicated that high temperatures, which could support anatexis, existed in Maine during
Permian time (270 ma). Tomascak et al. ( l 996b) used REE ra-
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tios in monazites from numerous unspecified sources in the Sebago batholith and several pegmatites to model the origin of
these rocks.
Monazite-(Ce) crystals (to 4 x 2 mm) occur with muscovite, almandine, zircon, or columbite at the Staples quarry,
sham (Douglas Watts, personal communication, 1997): " ...
often as inclusions in muscovite sheets or rough almandine xls ( 1
cm). One completely enclosed in almandine w/columbite enclosed as well."
MONTEBRASITE (Amblygonite Group)
Auburn - Maine Feldspar Q, Pulsifer Q; Baldwin - Estes Q; Hebron - Mount Rube/lite Q;
- Bell Pit, Blue Pit, Nevel Q;
Paris - Mount Marie Q, Mount Mica Q

Watts ( 1996) noted of montebrasite from the Maine Feldspar quarry, Auburn: "Occurs in one sheet-like mass with
brown lithiophilite, muscovite, triplite, and massive cassiterite.
Lustrous, radioactive black to dark brown zircon bipyramids (7
mm or less) fill the muscovite veins which separate the lithiophilite masses. The mass is 6 inches [15 cm] long by 2.4 inches
[6.1 cm] thick. The montebrasite is snow white with a poor luster
and fills spaces between smooth cassiterite crystal faces." Pulsifer quarry, Auburn montebrasite has been partially analyzed
(this study) and has 5.61 weight percent
(1.23 wt.%
On November 26, 1866, Samuel R. Carter, brother-in-law
and mining partner of Augustus Hamlin, wrote to George Brush
of Yale University: "I have a specimen of amblygonite with
some perfect crystalline faces. Would it be any favor for me to
loan it to Prof. Dana for him to make out the angles for the next
ed[ition]. of his Mineralogy?" The illustration of the Hebron
specimen appeared in Dana and Brush ( 1868) and was also
shown in Goldschmidt (1913).
A unique habit of montebrasite from
is illustrated
by Chesterman (1979). His photographic plate 324 is labeled
"amblygonite" and shows a rhombic yellow plate (size not
given) with corrugated modifying faces yielding a four-sided
wedge. A few patches of a red film coat the major face. The
combination of morphology and matrix (sericitic mica and small
quartz crystals) is reminiscent of montebrasite crystals from the
Palermo #1 pegmatite of Groton, New Hampshire and there is
strong suspicion that the specimen is mislabeled. A second
specimen (plate 316), with typical blocky habit is probably from
the Nevel quarry and a bladed montebrasite (plate 391) is probably from the Bell Pit.
Rough blocky montebrasite crystals (to 20 cm) have been
found in quartz, pollucite, and lepidolite pegmatite at the Mount
Marie quarry, Paris (Dennis Durgin, personal communication,
1994; also King et al., 1996).
Montebrasite masses (to several cm) from the Mount Mica
quarry, Paris can show brick-red stained margins in quartz- and
lepidolite-bearing matrix.

MONTMORILLONITE (Smectite Group)
Auburn - Maine Feldspar Q; Greenwood - Tamminen Q; Newry - Bell Pit; Paris - Mount Marie Q

The Maine Feldspar quarry, Auburn has white to pale pink
spodumene cleavages (to 10 cm) partly replaced by pink to
brick-red montmorillonite (Douglas Watts, personal communication, 1996). Associated minerals include pink and green elbaite, lepidolite, or cinnamon masses of lithiophilite.
Tamminen quarry, Greenwood montmorillonite was analyzed and the significance of the analyses were discussed by
Ross and Hendricks (1945) and Foster (1951, 1953).
Montmorillonite from a purified sample, provided by
Philip Foster, was X-rayed by Patricia Marie Costanzo (King,
1978). The buff to palest pink clay occurred next to a splintery,
decomposed spodumene mass at the Bell Pit, Newry.
Montmorillonite from the Mount Marie quarry, Paris has
interlayer Ca and minor Mg (chemical analysis, this study).

moonstone = chatoyant microcline

murchisonite

= microcline/orthoclase

Brownfield - Burnt Meadow Mountain A

MUSCOVITE
Andover North
- Hall Mountain A; Baldwin - Estes Q;
Belfast - Little River bank; Buckfield - Westinghouse Qs; Camden - Mount Megunticook A, Sherman Point A; Greenwood 1-1,,, ..... "'""'.:' 11 - Harpswell Neck-Orrs Island A; Isles- Dunton Q;
- Small
Point A; Puzzle Mountain A - Andover,
Mountain Q; Somerville - Sand Hill Corner fault zone mylonite;
nnc:.h:::am - Lost Q; Windham - Dundee Dam A

Plumose silvery white muscovite sheaves occur in granite
pegmatite on Hall Mountain, Andover North
Texturally zoned muscovite crystals are well-known from
crystal pockets in Maine's granite pegmatites. For example,
muscovite crystals extending into pockets can have a mosaic
fringe (to over 0.5 cm) of silvery cloudy flakes. While lepidolite
rims are conspicuous from some localities, not all pocket muscovites are overgrown by lepidolite. Muscovite overgrowths from
many Maine localities are known: Pulsifer and Maine Feldspar
quarries, Auburn; Emmons and Tamminen quarries, GreenMount Mica and Mount Marie quarries,
Berry and
Havey quarries,
etc.
Stewart et al. ( 1995) noted that along the bank of Little
River in Belfast: "Outcrops on the north bank of the Little River
west of Route l are sandstone and pelite beds of tightly folded
Penobscot Formation with 0.2-0.5 cm mica spangles of retro-
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graded andalusite in some pelitic beds." Presumably these replacements do not contain relict andalusite.
Muscovite twins are not very rare in Maine pegmatites.
Twinning usually results in "fish-tail" clusters forming 120° reentry angles. Fish-tail twinning is noted from the Westinghouse
quarry group, Buckfield, but can be reasonably expected from
other Maine localities.
Osberg et al. ( 1995) found muscovite replacing andalusite
in the Megunticook Fmmation on Sherman Point, Camden: "It
is a light gray quartz-mica-andalusite-gamet schist. Commonly
the andalusite is partly to wholly pseudomorphed by muscovite,
and garnet is distributed throughout the rocks and in thin
coticules." Additionally, muscovite replaces microcline crystals
(to 7 x 6 cm) in a most unusual feature in the Megunticook Formation, Mount Megunticook, Camden (Bob Richards, personal
communication, 1997). Supposed miarolitic cavities (to 1 x 0.5
m) are completely infilled by cloudy to milky quartz. Clear to
cloudy quartz crystals (to 15 x 8 cm, q.v.) locally line the cavity
walls, in addition to occasional muscovite pseudomorphs after
microcline.
Muscovite from Maine pegmatites has a great variety of
constituents. A detailed chemical analysis of a Tamminen
quarry, Greenwood specimen provided the following results:
(by XRF, Dave Siems, personal communication, 1994) Si0 2
(46.6), Al 20 3 (31.2), CaO ( <0.01 ), Fe 20 3 (1.12), MnO (0.81 ),
K 20 (9.99), Li 20 (2.15) (by ICP, Fred Lichte, personal communication, 1994) MgO (<0.02), ZnO (0.05; by ICP), Sn0 2 (0.03;
by ICP), Na 20 (0.68), P 2 0 5 (0.05), Ti0 2 (0.08), loss on ignition
4.81. Elemental analysis (% by ICP) gave: Al ( 16.0), Ca
(<0.01), Fe (0.76), K (7.9), Mg (0.02), Na (0.54), P (0.02), Ti
(0.04). Elemental analysis (ppm by ICP) gave: Mn (6100), Be
(45), Co (24), Cr (31), Cu (36), Ga (210), Li (10,000), Nb (86),
Ni (33), Sn (300), Sr ( 6), and Zn (350). The muscovite was an ordinary flat platy silvery yellow muscovite.
Lang and Dunn ( 1990) attributed the replacement of andalusite and staurolite by muscovite to a single prograde metamorphic event in Harpswell Neck-Orrs Island, Harpswell rocks.
Muscovite films partly or totally responsible for rock
cleavage in the Islesboro Formation exposed near Turtle Head,
Islesboro were extensively discussed and illustrated by Gregg
( 1985).
Cheney and Guidotti ( 1979) reported on the chemical composition of coexisting muscovite+ plagioclase to determine constraints on metamorphic temperatures in the Puzzle Mountain
area, Andover and Newry and explained: "In addition to the
randomly oriented plates and laths of muscovite which comp1ise
the previously noted polycrystalline pseudomorphs after staurolite, muscovite also occurs in two other textural habits: ( 1)
foliation-defining groundmass laths are most common in the
LSZ [lower sillimanite zone] and decrease modally with increasing grade, becoming rare in the SKZ [sillimanite + K-feldspar
zone]; and (2) muscovite megacrysts, up to 2 cm across, commonly lying at high angles to the foliation and occurring primarily in the SKZ and higher grade portion of the USZ. These
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megacrysts appear to form by recrystallization and coalescence
of the muscovite in the pseudomorphs and perhaps by concomitant coalescence of groundmass folia [sic]."
Muscovite from the Dunton quarry, Newry and Black
40
39
Mountain quarry, Rumford were subjected to Ar/ Ar radiometric age dating and were found to be 330-300 million years old
and thus distinctly older than muscovites from pegmatites near
the contact with the Sebago pluton. Radiometric dating as well
as a large variety of field relations, REE trends, etc. led Simmons
et al. ( 1995) to ascribe most large central Maine pegmatites to an
origin from partial melting of sedimentary rocks surrounding the
Sebago and other plutons rather than having been derived from
the plutons directly.
Grover and Lang ( 1995) wrote of Small Point, Phippsburg: "There is a locality on Small Point (Stop 8) which also
contains abundant rectangular pseudomorphs (~2 cm in length)
of randomly-oriented coarse-grained muscovite after preexisting andalusite and/or staurolite, which have been likened to
'turkey tracks'. Upon careful inspection (and perhaps with a little
imagination) pseudomorphs of twinned staurolite can be seen.
However, as mentioned above, these rocks also contain coarsegrained staurolite and andalusite without the rims of coarsegrained muscovite that are characteristic of prograde pseudomorphs. The pseudomorphs at this locality are not the result of
the prograde metamorphic replacement of these phases. They
must be indicative of an earlier phase of metamorphism. However, the inclusion textures in the porphyroblast phases in the
Small Point - Hermit Island rocks are virtually identical to those
found in rocks from the Harpswell Neck - Orrs Island area suggesting they share a similar metamorphic history. This [sic]
pseudomorphs at Small Point are the only remaining evidence
for an earlier period of metamorphism. No similar pseudomorphs have been observed at Hermit Island, just 2-3 kilometers
away."
The effect of mylonitization on muscovite radiometric
ages has been studied in the mylonite of the Sandy Hill Corner
fault, Somerville and elsewhere by West and Lux (1993) and
West (1995).
Sheet-sized muscovite occurs in the Topsham district, but
does not appear to have been recovered as a commercial mineral
due to its scarcity. Some pegmatites such as the Lost quarry, 200
m north of the Biotite Crystal #2 prospect, Topsham have large
crystals of muscovite (to 15 x 19 cm).
Rhombic muscovite crystals to several cm have been found
in pegmatites near the Dundee Dam, Windham (Steve Welsh,
personal communication, 1995).

NONTRONITE (Smectite Group)
Auburn - Pulsifer Q

Dick Dionne and Irving "Dudy" Groves found an interesting black "mica" (pseudohexagonal crystals to 1-2 mm) interspersed with drusy albite crystals. King et al. ( 1996) reported:
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"Gene F oord examined the chemistry of the mica using energy
dispersive techniques and found that it was an iron silicate with
no potassium. Some collectors had accepted the probability that
the mica was zinnwaldite, but the chemistry and the soft brittle
nature of the crystals suggest that they are nontronite or vermirnlite pseudomorphs after zinnwaldite or annite."

crystals with cleavelanditic albite and microcline perthite, associated with allanite, secondary muscovite, and microlite at the
Harvard and Tamminen quarries, Greenwood and the Cobble
Hill quarry, West Paris. Except for the total lack of known
specimens or associated species (allanite, samarskite, and monazite) in the entire region, the identification is provocative.

OPAL

PENTLANDITE

Brunswick - Route 1 road cut; Standish - Route 25 road cut;
Topsham - Fisher Q, William Willes #1 Q

Katahdin Iron Works - Katahdin Iron Works M

White to clear botryoidal hyalite opal occurs in patches (to
several cm) on fracture surfaces in granitic matrix from road
construction along Route 1, Brunswick (MSM). The hyalite
fluoresces bright yellow-green in short-wave ultraviolet light
and greenish white in long wave.
Clifford Trebilcock reported from Topsham: " ... in 1994 I
found several pounds of massive hyalite in a pocket filled with
decomposed microcline. Most of the material is gray to tan in
color and fluoresces strong yellow-green SW. Some masses
were coated with micro colorless quartz xls."

ORTHOCLASE
Brownfield

PARGASITE (Amphibole Group)
Union - Harriman Nickel P

Talkington ( 1979) reported some exciting mineral textures
from the Harriman Nickel prospect, Union: "Between olivine
and plagioclase a corona structure (two zones) of orthopyroxene
(II) - plagioclase and plagioclase-fluid produced a corona of pargasite - Cr-free spinel." The size and details of the coronas were
not described.
parisite-(Ce)?
Greenwood - Harvard Q, Tamminen Q; West Paris - Cobble
Hi/IQ

Parisite has not been previously, or subsequently, reported
from a granite pegmatite anywhere on Earth, but is known from
nepheline syenite pegmatites, a rock of profoundly different petrogenesis despite the pegmatitic texture. Wolkodoff ( 1949) reported this species from the Harvard and Tamminen quarries,
Greenwood and the Cobble Hill quarry, West Paris, having performed qualitative semimicrochemical analyses, finding a wide
range ofrare earth elements and carbon dioxide, specific gravity
= 4.36, and having accepted the significance of the diagnostic(?)
tests for parisite indicated by Smith (1946). The "parisite" was
found as small (several mm?) light brownish yellow prismatic

Arnold ( 1967) noted that pentlandite was a minor associated species with troilite ( q.v.) and pyrrhotite intergrowths from
the Katahdin Iron Works mine, Katahdin Iron Works.

PERHAMITE
Greenwood - Emmons Q, Tamminen Q?; West Paris - Ski
Pike Q

Sprague and Wielkiewicz ( 1997) wrote of perhamite from
the Emmons quarry, Greenwood: "Perhamite is hard to spot in
the field because of its average size, its mud coating and because
it can mimic cookeite sometimes .... a simple hardness test will
clarify the difference. Cookeite bends, crushes or bruises easily,
while Perhamite will break. Also by inspecting broken spheres,
Perhamite will always have the central growth point - a little dot
in the middle."
"Perhamite" from the Tamminen quarry, Greenwood in
the Nestor Tamminen collection is actually cookeite, similar in
habit to perhamite clusters.
Perhamite occurs in a readily recognizable rosette aggregate which unfortunately can be similar to micas such as lepidolite or muscovite or even similar to the chlorite cookeite. Care
should be used in examining suspected specimens as many uncritical and overenthusiastic identifications for perhamite have
been made on specimens from known perhamite occurrences as
well as supposed "new" occurrences. As of the end of 1998, no
Maine localities other than those listed by King and Foord
( 1994) are known to be verified, although several "new" localities have been proposed by collectors. Scovill (1995) noted that
perhamite from the Ski Pike quarry, a small pit immediately
down slope (~50 m horizontally) from the Cobble Hill quarry,
West Paris was still commercially available.

PETAUTE
Greenwood - Emmons Q, Harvard Q; Paris - Mount Marie Q,
Mount Mica Q

Emmons quarry, Greenwood petalite was described by
King et al. ( 1996): "The year [ 1995] was significant for petalite
in Maine as large blocky crystals (to 1x0.7 x 0.5 m) were found
in the upper portion of the Emmons quarry, Greenwood. Ray
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Sprague and Tony Wielkiewicz of Mongort Minerals have been
actively prospecting and have indicated that the petalite has a
most unusual property. When first exposed, the petalite is translucent cloudy gray, but on exposure to dry air in the quarry floor,
the petalite turns white. Immersion in water only slightly reverses the appearance."
Wolkodoff (1949) noted petalite from area J-3 (Harvard Q)
Greenwood: "Found as small, vitreous to pearly white masses
with spodumene in cleavelandite albite ... The mineral was readily identified by its insolubility in acids, its emission of a blue
phosphorescent light when heated gently before the blowpipe,
and a crimson flame during heating." Only one specimen known
but the specimen could be from the Tamminen quarry
due to its very faint pink alteration to montmorillonite, similar to
the Tamminen quarry's specimens (Carl
personal communication, 1989).
masses (to 20 x 25 cm) of white to off-white petalite
were found with lepidolite and elbaite at the Mount Marie
quarry, Paris (Dennis Durgin, Victor Haverinen, personal comRobinson et
l 995a,b ).
Petalite was first reported from the Mount Mica quarry,
Paris by Hitchcock (1862). Subsequent reports appear to have
relied only on this reference, with no certainly identified specimens to represent the sp~cies. However, a newly discovered
piece has now been reported by King et al. ( 1996): "The specimen, from Mt. Mica pegmatite, Paris, was an old watermelon
tourmaline specimen sold by Duane Leavitt of Buckfield, ME.
Gene Foord X-rayed and chemically analyzed the petalite to verit. The unusual nature of the petalite was recognized when it
was placed in a dilute solution of oxalic acid. The matrix which
resembled altered feldspar, more than anything else, began to
away from the main mass into tabular pearly fragments
with one interrupted cleavage. The fragments were friable and
had earthy veinlets, probably of montmorillonite." The luster of
the petalite was variable from subvitreous to earthy where etched
and partly altered to montmorillonite. The petalite was not particularly pearly.

West Paris - unnamed outcrop

An indistinct brown alteration rim on arsenopyrite or lollingite, associated with muscovite and garnet, from an outcrop
300-400 m northwest of the Perham quarry, West Paris was suggested to be scorodite orpha1macosiderite by Wolkodoff ( 1949).
The guess is unsubstantiated. No specimens known.
PHENAKITE
Buckfield - Orchard Q; Greenwood - Harvard Q?

King and Foord (1994) reported on the discovery of a
world-class phenakite crystal from the collection of the late
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Charlie Bragg of Buckfield. It had been supposed that the crystal
(4.0 x 9.2 cm) had been found near Albany, but the locality attributrion was subsequently reconsidered in favor of Buckfield
where Charlie had a lease on the Bennett Farm. Unfortunately,
no phenakite had been reported from Buckfield previously. In
late 1998 and early 1999, Gary Freeman leased the Orchard
quarry on the Bennett farm and discovered a pocket with several
hundred large, doubly terminated phenakite crystals (to 1x3 cm)
entirely of the kind illustrated by King and Foord (1994) from
the unknown location. Additionally, the pocket area which
yielded the phenakite crystals in 1998 and 1999 was also parexposed at its apex in the former floor of the Orchard
quarry available to Charlie Bragg. The large phenakite of Charlie Bragg is now considered to be firmly established to be an Orchard quarry specimen.
The recrudescent reporting of phenakite from the Harvard
quarry, Greenwood has been a concern of many Maine collectors. Primary reports are not known except for Wolkodoff
(1949). However, his quarter page photographic plate (12.6 x
9.8 cm; specimen= 9.3 x 5.5 cm) of supposed phenakite, while of
better quality than many UFO photographs, does not show a single crystal which can be attributed, even tentatively, to phenakite. Wolkodoff (1949) said:
"Phenacite [sic] is a

common [emphasis added] mineral

lining cavities as very small crystals in area J-3 [Harvard Q] and is usually connected with clear and flawless drusy quartz (PLATE NO. 34 ). It
is mistaken for quartz because of its vitreous luster and lightly striated
crystal faces.
Crystal habit is rhombohedra!. A typical crystal showed the following crystal forms: second order prism ( 1120), first order prism
( 10T0), first order shombohedrons [sic] ( 10T1) and (01T2), and third order rhombohedrons (1232) and (2131 ).
The crystals are transparent and colorless; occasionally they are
light cream colored. Fracture is conchoidal. Cleavage is very distinct
along second order (1120) prism planes. Hardness is 7.5 to 8. Specific
gravity is 2.98.
Before the blowpipe phenacite is infusible but when mixed with
sodium carbonate the mineral intumesces and gives a white enamel.
The cobalt nitrate test for beryllium on a plaster block gave a rather distinct lavender color."

No specimens known.
PHENGITE
Bradstreet - Catheart Mountain deposit

Phengite was reported from the Catheart Mountain deposit,
Bradstreet by Molling and Ayuso ( 1990): "Muscovite compositions approach the ideal formula if plagioclase is replaced
(<62% phengite) and become more phengitic (>67% phengite) if
the precursors are chlorite and epidote."

Mineralogy of Maine - addenda to volume I

phillipsite?
Stratford (Quebec)? - Cupra M

Missing commas and poor English in King and Foord
( 1994) concerning phillipsite mistakenly imply that phillipsite is
a variety of wellsite, rather than vice versa. Since being reported
in King and Foord (1994), many specimens of phillipsite from
the Cupra Mine in Stratford, Quebec, Canada have been observed by the authors. The Canadian specimens are similar to
those mislabeled "Maine."

PHLOGOPITE (Mica Group)
Lowelltown

A medium to light smoky gray soft mineral with a chertlike appearance was found in the LoweHtown vicinity by Bob
Cary. The mineral superficially resembles soapstone, but is a
low-iron phlogopite (chemical analysis, this study).

slightly greenish yellow, highly fluorescent, patchy autunite/
meta-autunite surrounds the essentially non-fluorescent inner
assemblage.
Bright yellow, without a tint of green, earthy phosphurany lite discontinuously stains albite and muscovite surrounding
massive blue-gray fluorapatite at the Lord Hill quarry, Stoneham (chemical analysis, XRD, this study). Minor crystals (to 2
mm) and scales of greenish yellow autunite can be associated.
Phosphuranylite has been found with mineral A (q.v.),
gahnite, uranophane, uraninite, autunite, zircon, and torbernite
in albite-muscovite pegmatite in the Staples quarry,
(Doug Watts, personal communication, 1996).
Bright yellow (when wet) earthy, non-fluorescent, thin and
discontinuous coatings of phosphuranylite, frequently intermixed with scaly fluorescent autunite, occur on microclinezircon-xenotime-(Y) granite pegmatite from the Lost quarry
(200 m north of the Biotite Crystal #2 prospect),

Carrabassett

- Sugarloaf massif

PHOSPHOSIDERITE
Greenwood - Emmons Q

Phosphosiderite from the Emmons quarry, Greenwood,
can occur as spongy gray-blue masses with reddingite and hureaulite as well as occurring as reddish purple smooth botryoids
(to 2 mm) on cryptomelane in oxidized lithiophilite.

PHOSPHURANYLITE
Auburn - Keith Q; Paris - Mount Marie Q, Mount Mica Q; Stoneham -Aldrich Q, Lord Hill Q; Topsham - Biotite Crystal #1 P, Lost
Q, Staples Q

Dull mustard-yellow, essentially non-fluorescent, phosphuranylite (chemical analysis, XRD, this study) occurs as coatings in vugs of albite at the Mount Marie quarry, Paris. The
phosphuranylite can mimic a granular clay or a clump of pollen,
but SEM study reveals the masses to be composed of minute
bladed crystals.
Phosphuranylite is part of a well-defined alteration sequence of uraninite at the Aldrich quarry, Stoneham. The sequence consists of pale yellow earthy fine-grained unknown #5
replacing a complete uraninite grain (to 1 cm) with no relict
uraninite. A mottled earthy to waxy, discontinuous, deep dull
yellow rim of uranium silicate, usually beta-uranophane and unknown #12, is found in contact with the core unknown #5. The
matrix, a creamy tan to light brown albite, with some muscovite
flakes (to 5+ cm), is lightly impregnated by two additional yellow minerals. A zone close (within 1-2 cm) to the replaced grain
consists of waxy to dull, bright yellow fine-grained patchy phosphuranylite. An external zone of flaky (to 1 mm) yellow to

Wulff(1986) noted of Carrabassett Valley: "Leucocratic
'pods' located along the contact between the Sugarloaf gabbroic
massif, west-central Maine, and several metasedimentary units
are indicative of the importance of studying the interactions of
separate magmatic pulses within a single intrusion, especially in
light of recent developments in magma mixing, partial melting,
and assimilation. These pods represent partially assimilated
fragments of anorthosite [andesine-bearing?J derived from the
first fractionated portion of the gabbroic intrusion." The recognition of evidence of magma mixing was extended by Mitchell and
Rhodes (1988) who observed granite-basalt magma mixing on
Vinalhaven Island, by Hill and Abbott (1988) who observed
similar phenomena in the Meddybemps and Baring granites; and
by Berkowitz (1995) who saw commingled magmas on islands
in Muscongus Bay.

Plagioclase Series - ALBITE (Feldspar Group)
Auburn - Greenlaw Q;
- road construction site; Peru Perry P; Topsham - Swamp #1 Q; Windham - Dundee Dam A

At the Greenlaw quarry, Auburn: "Zygadite [variety of albite] crystals to 1 cm, opaque white, line 3-4 cm vugs in cleavelandite, assoc. w/ muscovite, massive quartz and etched schorl
fragments. 1 mm or less zygadite xls can be perched on the larger
zygadite xls in a pell-mell fashion. In one vug, 1-2 mm zygadites
grow on a l cm muscovite book. In another vug, zygadite surrounds a 3 cm pale smoky quartz xl in association w/ lustrous
etched schorl fragments." (Doug Watts, written communication,
1996).
Dark green massive albite/oligoclase (to 5 cm) was found
in light smoky quartz and biotite matrix during road construction
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munication, 1993).
Masses (to 10 x 15 x 10 cm) of a green oligoclase variety of
albite occur at the Swamp# 1 quarry,
The green oligoclase can be dark grass-green to gray-green and is usually associated with fairly dark smoky quartz.
Clear albite crystals (to several mm) occur in vugs in pegmatite near Dundee Dam, Windham (Steve Welsh, personal
communication, 1995).

- iabradorite (Feldspar Group)
Greenwood - Nubble Q

Labradorite occurs as a fine-grained constituent with
augite and ilmenite in basalt dikes cutting the Nubble quarry,
Greenwood pegmatite (Wolkodoff, 1949).

Blue Hill - Penobscot Formation

Stewart et al. ( 199 5) noted the presence of anorthi te in the
metamorphic Penobscot Formation, Blue Hill.

POLLUCITE
Buckfield - Bennett Q, Owls Head Q; Greenwood - Emmons Q,

The 1993-1994 production of pollucite from the Bennett
quarry, Buckfield was repo11ed by Robinson et al. ( l 995b, and
similarly l 995a): "Also found was a mass ofreddish orange pollucite estimated to weigh about 75 kg and containing numerous
flawless areas which could cut gemstones of 1 carat and more.
Chemical and optical analyses by Eugene E. F oord indicate a
composition of 80% pollucite [end-member] with the remaining
alkali portion mostly consisting of sodium. The fairly dark, rosered pollucite is colored by manganese-bearing montmorillonite.
Salmon-orange masses oflithiophilite (to several cm), partly replaced by rhodochrosite, were found embedded in pollucite."
Additionally, many of the flawless pollucite pieces contained
"snowflake" inclusions which appeared to be interpenetrating
clusters of mica (partial chemical analysis, this study). Some of
the larger mica flakes observed ( 1+mm) were pale lavender and
probably were lepidolite, but some of the inclusions were less
certainly attributable to a mica.
Pollucite from the Owls Head quarry, Buckfield is particularly reminiscent of fractured quartz, although most of Maine's
pollucite specimens look distinctive enough that there is little
chance for confusion with quartz. Some specimens from the
Owls Head quarry look like "bull" quartz, but are unusually friable for that material. An additional characteristic of the pollu-
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cite is that it frequently is impregnated, or replaced, by a snowwhite clay, a feature rarely seen in "bull" quartz.
Tee11stra and Cerny ( 1992) reported on near end-member
compositions of pollucite from Norway and the Emmons quarry
("Old Tom Mt."), Greenwood. The end-member pollucite (to
99.7 mole%) occurred as grains adjacent to, or included in, adularia (size not stated), while the larger masses were 87.3 mole%
pollucite. Teertstra and Cerny (1995) noted that pollucite from
the Tamminen quarry could be "fully replaced" by spodumene,
quartz, micas, and clays, but attributed the famous Greenwood
crystals to the Harvard quarry, rather than the actual Tamminen
quarry, due to the poor reporiing style in Richmond and Gonyer
(1938). See extended discussion in King and Foord (1994).
Ahrens ( 194 7) reported on unlocated specimens from Greenwood that contained 0.68 wt% Rb 2 0 and 0.0019 wt% Tl 20,
while in that paper it was revealed that the "Maine" sample
(Ahrens, 1945) of pollucite with 0.23 wt% Rb 20 and 0.0013 wt
% Tl 20 was from an unlocated site in
North America's, if not the Western Hemisphere's, largest
pollucite crystal was found at the Mount Marie quarry, Paris
(Dennis Durgin, personal conununication, 1995). King et al.
( 1996) described the find: "The greatest excitement came when
a mass of pollucite was broken by chance to reveal a vug just big
enough to contain several large pollucite crystals! The crystals
are cubes, about 2.5 x 2.5 cm, with an equally developed trapezohedron. The surfaces of the crystals are slightly etched and the
pollucite is cloudy to milky. These crystals might be the largest
found in the western hemisphere and are eclipsed only by the
huge crystals found in several areas in Pakistan and Afghanistan."

A museum specimen from an unspecified Standpipe Hill
occurrence,
has been identified as polycrase-(Y)
(Hanson et al., 1995). The polycrase-(Y) probably resembled
what had been previously ascribed to samarskite-(Y): brown to
brownish black resinous mineral with earthy brown dull exterior
in microcline. Some unanalyzed ishikawaite/polycrase-(Y)
crystals (to 5 cm) from the East Standpipe Hill area (actually two
small prospects less than 100 meters east of the Standpipe Hill
quarry, but possibly in the same pegmatite) have been observed.

Acton?; Sullivan?

Doyle ( 1963) noted of unspecified mines in Acton: "Occasionally ruby silver minerals (argentite [sic]) are found. These
are dark red, shiny crystals usually found in small openings in a
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quartz rock vein." No specimens of any ruby silver minerals are
currently known from anywhere in Maine.
A recently donated silver specimen, Maine State Museum,
from Sullivan and bearing a pe1manently attached label indicating that it came from "Kempton 1878," may shed some light on
the ruby silver report for that area. Kempton ( 1879) reported an
unbelievable assemblage of silver minerals from Sullivan (see
also King and Foord, 1994). In the museum's specimen, the silver has an iridescent red patch (about 3 x 4 mm) on black tarnished herringbone dendritic silver (about 1x0.7 cm) on calcite
and quartz. A sooty black massive vein with granular pyrite
could also be the first verified acanthite from Maine. Back when
ore assaying in Maine was in a primitive condition, a blowpipe
assay contaminated with arsenopyrite could have given the illusion of a silver arsenic sulfide being present.

over 1 cm) occur in gray fine-grained boulders in the Bear River,
Newry.
An unnamed outcrop 300-400 m northwest of the Perham
quarry, but perhaps the Perham quarry, itself, West Paris yielded
small (3 mm) pyrite cubes and pentagonal dodecahedra m
quartz, microcline, and minor pyrrhotite (Wolkodoff, 1949).

pyrolusite? - not yet verified from Maine
Potter and Rossman ( 1979) studied manganese dendrites
from a large number of localities in the world and could not find
any pyrolusite. Therefore, pyrolusite dendrites probably do not
exist or are so rare that the finding of the first verified specimen
would be an important mineralogical event. Pyrolusite has yet to
be verified from Maine, in any form.

pumpellyite group
Brooksville - Castine Volcanics

PYROMORPHITE

Review of the general crystal chemistry of the pumpellyite
group, by one of us (E.E. Foord), emphasizes the chemically
complex nature of pumpellyite and the uncertainty of precisely
naming members of the group. Caution and care are indicated
when identifying this mineral and quantitative chemical analysis
is essential in assigning a proper species name within the group.
Stewart et al. ( 1995) noted of Cape Rosier, Brooksville:
"Regional metamorphic grade of the Castine Volcanics is barely
greenschist (chlorite ), and pumpellyite, prehnite, axinite and
stilpnomelane occur in many places."

Stow - Upper Colton Hill P

PURPURITE

Recently collected specimens of green pyromorphite significantly improve the known quality of the mineral from the
Upper Colton Hill prospect, Stow. Several of the specimens,
found by Tom Klinepeter, consist of rod-like, nearly acicular, pyromorphite crystals (less than 1 mm) in radial clusters with thin
seams of pyromorphite and minor wulfenite. The association is
unusual as these two minerals occur in quartz-pink microcline
matrix from a granite pegmatite. No other lead-, phosphate-,
molybdate-, or chlorine-bearing minerals are known from the
deposit.

Auburn - Maine Feldspar Q

pyrope?

Watts ( 1996) repmied purpurite from the Maine Feldspar
quarry, Auburn: "Rarely as a dull purple coating on 0.4-1.6 inch
lithiophilite cleavage surfaces and masses."

"Maine"

PYRITE
Baldwin - Estes Q; Canaan - Browns Corners Q; Newry - Bear
River A, Dunton Q, Rose Quartz Crystal L; Norridgewock - Norridgewock Falls A; Topsham - Square Pit, Staples Q, Swamp #1
Q, Trenton Q; West Paris - unnamed outcrop

Hitchcock ( 1861) noted of Canaan "At Brown's corner in
Clinton [sic; see Attwood, 1974], quarries of a blue argilloferruginous limestone have been opened. Crystals of pyrites are
abundant in it."
Octahedral pyrite crystals (to 1 mm) occur in vugs in albite
from the Dunton and Rose Quartz Crystal area pegmatites, Newry. Cubic pyrite crystals (to 1 mm) are also found in vugs in albite from the Rose Quartz Crystal area. Cubic pyrite crystals (to

Pyrope was informally listed as a gem mineral occurring in
Maine (Lewiston Evening Journal, September 22, 1905 ). No
chemical analysis has ever been reported, from Maine, with a
magnesium content high enough to classify it as pyrope.

PYRRHOTITE
Blue Hill - Stover Hill M; Brunswick- road cut; Gilead - Wheeler
Q; Katahdin Iron Works - Katahdin Iron Works M; Norway Dunn Q; Paris - Mount Mica Q; Rumford - Black Mountain Q;
Standish - Oak Hill A; West Paris - unnamed outcrop

Repeated examination of ore dumps in the Blue Hill area,
including the Stover Hill mine suggest that many of the mines
opened in the l 880's were the result of either knowledgeable
frauds or inept assay practices. Most mines still retain their ore
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dumps with only rare predation by collectors. The "ore" present,
as seen in the Stover Hill mine, is generally pyrite-rich with interspersed bronzy pyrrhotite. Interesting metalliferous minerals
such as chalcopyrite or sphalerite are generally absent.
Platy masses (pseudo crystals) (to 1.6 x 2.7 x 0.4 cm) of
pyrrhotite occurred in cloudy quartz lenses in biotite gneiss at an
unspecified outcrop in Brunswick.
Pure, slightly magnetic bronzy masses (to 6 x 4 cm) of pyrrhotite with minor chalcopyrite and pyrite inclusions rarely occurred at the Wheeler quarry, Gilead
Arnold ( 1967) studied sulfide-bearing specimens by X-ray
diffraction and illustrated intergrowths of hexagonal pyrrhotite
and troilite
from the Katahdin Iron Works mine, Katahdin
Iron Works.
occurs as thin bright brassy plates (to 0.5
on
transparent hydroxylapatite crystals
1
in vugs in tan
siderite in blue tourmaline eyes from Mount Mica
pe~gmmnte, Paris. The plates can have pseudohexagonal shape,
but can appear acicular side view.
Maillot et al. (
mineral concentrates in prc)cesse:d
Black Mountain quarry, Rumford.
Brassy masses of pyrrhotite (to several
occur in quartz
pods with andalusite and ilmenite from the Oak Hill area, just
west of Standish village
personal communicaAn unnamed outcrop 300-400 m northwest of the Perham
quarry, West Paris yielded small masses (to several mm?) with
quartz, microcline, and minor pyrite

QUARTZ
Baldwin - Estes Q; Brooksville - Castine Volcanics; Brownfield - Frost Mountain P; Camden - Mount Megunticook A;
Gilead- WheelerQ; Greenwood-Diamond Ledge L, Harvard Q;
Lubec - Lubec Lead M;
- Jasper Beach;
Dunton Q, Great Brook P, Nevel Q, Rose Quartz Crystal L; Paris Whispering Pines Q;
- Gleason Cove A, Lewis Cove;
Peru - Perry P; Portland - Stevens Avenue A; Rumford - Black
Mountain Q, Red Ledge?; Stow - Intergalactic Pit; Sweden Plumbago Pit; West Paris - Cobble Hill Q; Woodstock - Concord
Pond L;
OSD - Catherine Hill A; T3R4 WELS

Some very crnde rose quartz crystals (to l mm) occur in
siderite at the Estes quarry, Baldwin (Woodrow Thompson, personal communication, 1998).
Brookins ( 1973) reported that a specimen of Castine Volcanics, Brooksville had well developed bipyramidal quartz
crystals when examined by thin section methods.
Transparent to nearly flawless, smooth-faced, vitreous,
smoky quartz crystals (to over 10 cm) with creamy white microcline crystals (to 5 x 7 cm) occur at a prospect on Frost Mountain,
Brownfield (Tom Klinepeter, personal communication, 1996).
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The smoky quartz shows extra faces typical of Alpine quartzes
and the specimens somewhat resemble the nearby Folsom brook
specimens from Ossipee, New Hampshire. Siderite crystals (to 1
cm) and minor mica can be associated.
Clear to cloudy quartz crystals (to 15 x 8 cm), as well as local muscovite replacing microcline crystals (to 7 x 6 cm), occur
in a most unusual feature in the Megunticook Formation, Mount
Megunticook, Camden (Bob Richards, personal conununication, 1997). Supposed miarolitic cavities (to 1x0.5 m) are found
infilled by cloudy to milky quartz. The talus of Mount Megunticook also has clear to cloudy quartz crystals (to 15 x 8 cm), many
of which are flattened along the prism and/or show dominant pyramidal faces.
Faceting-grade medium pink rose qua1iz has been found at
the Wheeler quarry, Gilead.
Wolkodoff ( 1
figured an unusual quartz pseudomorph
(to 12 x 6 cm) after a rectangular prismatic mineral from the Harvard quarry, Greenwood and suggested the original material
was pollucite, but none of the pollucite crystals from other areas
(Tamminen Q; Elba, Italy; nor Dassu area, Pakistan) resemble
this morphology. The pseudomorph consisted of drnsy quartz
terminations forming a continuous coating delineating the
former surface of the original crystal. The interior of the pseudomorph was extremely porous and though unspecified by
Wolkodoff ( 1949), generally consists of quartz, cookeite, etc.
(see fluorite). King and Foord (1995) provided previously unpublished photographs of quaiiz epimorphs after an unknown
mineral from the Harvard quarry, while the text was essentially
unmodified after King and F oord (1994).
Sceptered quartz crystals from the Diamond Ledge localGreenwood can have golden brown rnsty rhombohedral siderite crystals (to several mm) as inclusions on otherwise
undelineated interior quartz crystal "tenninations."
Morong (1995a) noted that quartz pseudomorphic after
calcite from the Lubec lead mines was present in the Phil Foster
collection. Morong ( l 995b) reported that a specimen of
micromount-size quartz crystals from the Lubec mines contained inclusions of galena.
Jackson ( 1837) named Jasper Beach, at the head of Howard
Cove,
because there were abundant reddish
brown pebbles which he mistook for jasper. The reddish brown
pebbles are actually a fine-grained volcanic rock instead of jasper sensu strictu. (Folklore holds that a Mr. Jasper lived near the
beach and the name was derived from him, thus relieving the error.)
Pale massive rose quartz has been found at the Great Brook
prospect,
A rose quartz crystal specimen, from the Nevel quarry,
now in five pieces and dispersed among three collections but formerly all in the George Crooker collection, shows an
arcuate band (about 20 x 2-2.4 cm) of parallel-growth rose qua1iz
crystals on a cloudy white quartz crystal face.
Numerous specimens of rose quartz crystals from the Rose
Quartz Crystal locality,
have been labeled as coming
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from Red Ledge [sic], Rumford. Rose quartz crystals actually
from Red Hill are not known to occur on cleavelandite. Chesterman ( 1979) figured two specimens of rose quartz crystals evidently from the Rose Quartz Crystal locality. Rose quartz
crystals were produced in 1949 from the Rose Quariz Crystal locality as well as from the Nevel quarry. The clusters of Newry
rose quartz crystals (commonly about 1 x 1 cm) are almost always isolated and occur in albite crystal-lined vugs in albite and
muscovite pegmatitc. Occasionally, golden brown eosphorite,
olive-green unknown #3, or yellow blocky montebrasite crystals
are associated.
Rose quartz crystals from the Dunton quarry,
can be
found in rusty siderite in indicolite "eyes" in cleavelandite. The
rose color can be very pale and/or present in sporadic distribution within a drusy cluster (to 1 x 3 cm) with some of the cluster
being cloudy white to slightly translucent. The rose quartz qystals can show geometrical indentations in their contact with the
matrix suggesting that a previously existing mineral has dissolved away.
Perham ( 1993) reported on a major find of faceting-grade
rose quartz from the Whispering Pines quarry, Paris:
"This locale in Paris was initially explored during the 1920's by
the late Loren Merrill [born~ 1853 - died March 30, 1930).
During
mining exploration for feldspar at the site during the 1930-1940 era,
some unusually fine quality rose quartz was found. Unlike similar material produced by other quarries in the area, this quartz was an unusually deep pink in color and wonderfully transparent .... Last November,
taking advantage of winter's late arrival, Frank Perham decided to expand the quarry area .... that Saturday afternoon [after Thanksgiving]
the trio [Frank Perham, Dana Morgan, and Tom Ryan] decided they'd
had enough of cold weather mining and they began to make ready to
leave. As luck would have it, when Frank was cleaning up the area the
tractor caught onto some sparkling pink mineralization in the quarry
floor. ... With winter knocking at their door, they hastily removed the
small vein of rose quartz from the ledge .... In all, the success of this
brief venture yielded thirty pounds or so of this beautiful gem quality
quartz."

The thirty pounds of facet-grade rose quartz was a typical "hot
pink" color and possessed a genuinely bright transparency not
usually seen in rose quartz as the coloration of rose quariz generally consists of finely suspended inclusions which usually give
even the best and "transparent" pieces a slightly "foggy" appearance. Few pieces of quartz possess such brilliance and the best
mental picture of this quartz would come from thinking of seeing
transparent and flawless fragments ofbroken quartz crystals, except with a pink coloration. Voynick ( 1989) noted that some of
the Whispering Pines quarry rose quartz had an orange ting::.
Morong ( 1983) reported that agate could be found from
Lewis Cove to Gleason Cove, Perry. The agate is generally
white to purplish gray and usually shows little contrast between
the layers, which can have a crenulated appearance grading to irregular to straight.

Morong (1995a) noted that quartz pseudomorphic after
calcite was present in the Phil Foster collection.
Dark smoky radiation burns (to over 1 cm in diameter)
have been found in slightly cloudy quartz from the Perry prospect, Peru.
Clusters of clear to slightly cloudy quartz crystals (to 7 x 3 x
3 cm) were found in a ledge to the east of the Great Falls of the
Androscoggin River, Rumford (Norman Davis, personal communication, 1997). The quariz clusters occur as a lining of a
quartz vein. A medial brown color line in the vein matrix reveals
that there are several generations of crystals.
A single remarkable, if not provocative, specimen of rose
quartz crystals from the Black Mountain quarry, Rumford has
been discovered in the collection of the late Stuart Martin. The
rose quartz crystal specimen (3.4 x 2.5 cm) was in a lot of 38
cleavelandite specimens. Thirty-seven of the cleavelandite
specimens contained phosphates typical of the Black Mountain
quarry including: pink fluorapatite, botryoidal hydroxylapatite,
zygadite variety of albite, eosphorite, beryllonite, and unknown
#3. The thirty-eighth specimen had tiny (less than 1 mm) individual as well as partially fan-shaped clusters, of golden brown
to light brown eosphorite crystals. The rose qua1iz crystals were
in a cluster (2 x 2 mm) of four rounded and etched crystals, each
with three-faced terminations, and were also associated with a
drusy to earthy coating of tan hydroxylapatite. The specimen is
certainly from the Black Mountain quarry and is the first verifiable specimen of rose quartz crystals from the locality. Several
specimens seen in the past by us have been unambiguous Newry
specimens, but with an incorrect label (cf. Red Ledge Newry
report above).
Amazing quantities of amethyst continued to come from
the Intergalactic Pit, Stow during the 1994 and 1995 seasons.
Perham ( 1994) and Thompson ( 1994) both reported on the initial
1993 find, made by Dennis Creaser, Jay Windover, and Gary
Howard, with excellent color photographs and prior history of
the area. According to Perham's ( 1994) account:
"About 6,000 pounds [2727 kg] of amethyst - including gem material - have been mined through the summer of 1994. Among the stones
cut from the find is a 100-carat beauty, reportedly the finest ever cut
from Maine material. ... About 1 o'clock that afternoon [July 3, 1993],
they uncovered a huge, terminated crystal of amethyst. Gently, the
nine-pound [4.1 kg] crystal was extricated from the chamber and passed
into waiting hands. This superb specimen was approximately seven and
a half inches long and six inches wide. The splendid purple color of this
mammoth crystal varied in intensity and was beautifully terminated
with lustrous crystal surfaces. Dennis' hands trembled when he first
held this fine specimen, and he grinned broadly with pleasure. 'We've
found the Grape of Maine!' he exclaimed, with a little disbelief and a
great deal of excitement in his voice. By evening, about 1,200 pounds [
kg] of amethyst had been removed from the pocket ... "

Previous to the July 4, 1993 pocket, a large number of colorless
to slightly smoky, transparent, doubly-terminated multiple-
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growth quartz crystal clusters (to 10 cm) were found. When the
amethyst was found, the color varied from a dark bluish amethyst through a reddish amethyst full of brilliant fire, and many
exceptional gemstones were cut from this material. Many excellent crystals had deep amethyst cores and thin colorless outer
zones. The surfaces of most of the crystals were remarkably
bright. Additional descriptions of the find were made by
Voynick ( 1994), King ( 1994), and Robinson et al. ( l 995b ).
Many colorless to slightly smoky, transparent, commonly
multiple-growth quartz crystal clusters (to 10 cm) were found
before the Fourth of July pocket was discovered.
Amethyst from the Plumbago Pit (also called the Saltman
quarry), Sweden was described by Berk (1989):
"In July 1989 mining began in earnest ... Two months of mining
had taken out about 5000-6000 pounds of material, matrix weight included, according to Phil McCrillis, manager of Plumbago .... The accidental discovery had been made when an excavator in the gravel pit
flipped over a piece of ledge to reveal amethyst on the underside.
McCrillis explains 'The amethyst is attached to the plates; it's not in vugs
or pockets. In fact,' McCrillis goes on, 'there is no pocket per se, but

dant small solution channels and vugs lined with euhedral quartz
crystals."

REDDINGITE
Greenwood - Emmons Q, Tamminen Q?; Poland - BerryHavey Q

Reddingite was unconvincingly identified by Wolkodoff
( 1949) at the Tamminen quarry, Greenwood as pinkish white
"granular masses associated with other phosphate minerals especially sicklerite." No specimens known.
Some of the best Maine reddingite has recently been found
at the Emmons quarry, Greenwood by Tony Wielkiewicz and
Ray Sprague. The crystals (to 2 mm) are irregular bipyramids
and grade from orange-pink through pinkish orange including
light through dark shades. The best examples are found close to
relatively unstained pinkish brown lithiophilite. Triploidite or
fairfieldite (q. v.) can be associated.
"Reddingite" from the Berry-Havey quarry, Poland is now
considered to be unknown #14 (q.v.).

cracks in the bedrock.' ... From 15 to 45 crystals of varying size generally line a plate, with quality ranging from 'medium to good' with some

RHODOCHROSITE

gemmy pieces. 'The color is similar to what was found at Deer Hill, with
a good red flash in the purple, though there is some zoning.'"

Rich to pale pink rose quartz masses (to 1 m) were found at
the Cobble Hill quarry, West Paris.
Large plates (to 20 cm) of milky to cloudy quartz crystals
(to 5 x 8 cm) were found in the 1960's at a locality given as Concord Pond, Woodstock. The locality has also been labeled
"West Peru." The Concord Pond locality quartz crystals apparently were from a vein occurrence. The most interesting feature
of the quartz crystals was their extreme parallel-growth nature
with pyramidal summits surrounded by a parquet or applique
surfaces of triangular faces. The crystals are usually extensively
and selectively coated by a golden yellow "iron" stain which can
have thicker patches of orange-brown.
Matte-lustered black smoky quartz crystals (to 8 cm) have
been found at a newly discovered occurrence in TlOSD (Gary
Laverdiere, personal communication, 1995). Some clear,
smooth-faced quartz crystals (to 7 x 3 cm) with milky central
zones have specular hematite crystals (to several mm) at the
junction of the zones. They have been reported from "Round
Mountain, Unionville," but Round Mountain is in the southeastern comer ofTlOSD, while "Unionville" is the name for a settlement in Steuben (locally pronounced "stew-ben") about 3 km
south of the TlOSD boundary (Ray Woodman, personal communication, 1997).
Harwood ( 1973) noted quartz in T3R4 WELS: "Granodiorite of inferred Ordovician age is intensely fractured, sericitized, and silicified along a northeast-trending fault zone as
much as 200 feet wide east of Little Kennebago Lake ... The granodiorite in this zone contains massive quartz veins and abun-
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Auburn - Maine Feldspar Q; Greenwood - Emmons Q, Tamminen Q; Paris - Mount Mica Q; Peru - Perry P

Watts ( 1996) reporied rhodochrosite from the Maine Feldspar quarry, Auburn: "As translucent rosy pink masses to 0.8
inch, inside golden lithiophilite; opaque, fine-grained tan nodules in quartz (2 inches or larger) with sphalerite and pyrite inclusions, and in microcline as 4-8 inch brownish red masses with
small (2-5 mm) vugs [lined] with 1-3 mm very steep siderite
crystals and 1-2 mm dark amber eosphorite crystals. Splinters of
the fine-grained tan rhodochrosite fragments are strongly magnetic after heating."
Exceptional small (to 5 mm) complex pink to pinkish
brown rhodochrosite crystals similar to those which were found
previously at the Berry-Havey quarry, Poland (cf. Berman and
Gonyer, 1930) were found at the Emmons quarry, Greenwood
(Tony Wielkiewicz, Ray Sprague, personal communication,
1995). The rhodochrosite was frequently associated with golden
brown eosphorite crystals (to 2 mm) and white botryoidal or
clear crystallized hydroxylapatite.
Wolkodoff ( 1949) noted of the Tamminen quarry, Greenwood: "Rhodochrosite is found as veins cutting triphylite [sic]
at area M-3." The well-known triphylite group mineral from the
Tamminen quany is near end-member lithiophilite. No rhodochrosite specimens known.
Fine-grained tan to white ferroan rhodochrosite (chemical
analysis, this study) is found filling blue tourmaline eyes (to 8 x
10 cm) at the Mount Mica quarry, Paris. The rhodochrosite frequently grades to siderite and can resemble a hard clay filling.
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RHODONITE
Blue Hill - Ellsworth Schist

Stewart et al. ( 1995) repmied tirodite, knebelite (q.v. ), rhodonite, and spessartine near the summit of Blue Hill, Blue Hill.

ROCKBRIDGEITE
- Bell Pit, Dunton Q

Small (less than l mm) smooth black individual botryoids
of rockbridgeite (Fe>Mn; chemical analysis this study) are
found with whitmoreite (Fe>Mn), both as red brown clusters (to
l mm) and as light amber individual needle crystals along with
very iron-rich amber to murky light brown jahnsite in siderite
from the Bell Pit,
Rockbridgeite from the Dunton quarry,
can be
composed ofbortyoidal aggregates with a coarse velvety appearance. The rockbridgeite can be found in siderite aggregates enclosed in indicolite in cleavelandite.

ROMANECHITE

Samarskites which have been traditionally identified from
the Consolidated #2 , Standpipe Hill, and Swamp #1 quarries,
and the Yedlin locality, Topsham are ishikawaite (q. v.) or polycrase-(Y) ( q.v.) (Hanson et al., 1995). The identity of all other
Topsham "samarskites" are thus questioned; they probably are
ishikawaite or polycrase-(Y) specimens instead. "All of the
specimens we used to call samarskite are quite radioactive."
(Cliff Trebilcock, personal communication, 1997).
Samarskite from an unspecified Greenwood-West Paris
locality was reported by Wolkodoff ( 1949). Very few data were
given: "Samarskite crystals [1x0.3 x 0.1 cm] found in microcline had a velvet black color, submetallic luster, hardness of 6
and a specific gravity of 5.68. Crystals found in microcline
perthite had a dark brown color staining the matrix with a
brownish tint, hardness of 5.5 to 6, specific gravity of 5.43, and a
dull luster on the exterior and resinous on fracture. The following physical properties were in common for all specimens streak dark reddish-brown, cleavage indistinct along (010), and a
high degree of brittleness." Additional observations given included a simple crystallographic description and qualitative
blowpipe reactions indicating the presence of uranium and tantalum with no mention of rare earth elements or niobium. The data
preclude that samarskite, itself, was found, but could indicate another mineral, perhaps even new to science, was found. No
specimens known.

Sweden - Saltman P

Black coatings of romanechite (semiquantitative chemical
analysis, this study) occur with quartz and amethyst in veins at
the Saltman prospect, Sweden.

Peru - Perry P

RUTILE

Schoepite is consistently a component in mineral A (q.v.),
and light yellow replacements of zircon? or uraninite? grains ( 12 mm; not analyzed) appear to consist of mineral A.

Albee Fm; Aziscohos Fm; Hebron? - Mount Rube/lite Q; Standish - Route 25 road cut

SCHORL (Tourmaline Group)
Rutile is a common accessory mineral, albeit inconspicuous, in numerous metasedimentary rocks in Maine. Harwood
( 1973) noted rutile in the Albee and Aziscohos Formations. Rutilated quartz grains (to several mm) were also noted.
Doyle ( 1963) listed rutile among the pegmatite minerals
from the Mount Rubellite quarry, Hebron. No specimens
known.
Dark red to nearly black subhedral rntile grains (chemical
analysis, this study) occur in quartz microcline pegmatite at the
Route 25 road cut, Standish. The best rutile specimens at this locality occur with kyanite in milky quar1z (John Raymond, personal communication, 1997).

samarskite?
Greenwood-West Paris;
- Consolidated #2 Q,
Standpipe Hill Q, Swamp #1 Q, Yedlin L

Auburn - Maine Feldspar Q, Greenlaw Q; Baldwin - Estes Q;
Brunswick - LaChance Q; Buckfield - Bennett Q, Larrivee P;
Greenwood - Birtic P, Shaw Ledge A; Moscow?;
- Dunton Q, Great Brook P, Martin P; Paris - Mount Mica Q; Pownal Tryon Farm P, Hinckley P, Tryon Mountain Qs; Rumford - Black
Mountain A; Yarmouth - excavation

Voynick ( 1991) noted the occurrence of schorl at the Maine
Feldspar and Greenlaw quarries, Auburn and noted that schorl
was used at one time as a mourning gem by those who were bereaved and who did not feel that brightly colored jewelry was appropriate, although they wanted to be well appointed during
formal events in their mourning period.
Lustrous well-terminated black schorl crystals (to 5 x 2 cm)
occur in smoky quartz from the LaChance quarry, Brunswick.
Blue tourmalines as well as some dark green, nearly black
tourmalines, from the Bennett quarry, Buckfield; Dunton quarry
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and Martin prospect, Newry; and Mount Mica quarry, Paris
were quantitatively analyzed for total iron and most showed Fe
as Fe 20 3 = 10-16 weight percent with a few crystals ranging to
about 7.5 weight percent total iron+ manganese+ magnesium.
Many of the blue tourmaline eyes as well as many dark green
tourmalines from gem pockets are therefore schorl and not elbaite. At the Bennett quarry, some very dark green, almost black,
pocket schorls with fibrous bulbous terminations have been
found.
Outstanding brilliant black schorl crystals (to 6 cm) were
found with microcline crystals (to several cm), small quartz
crystals, and occasionally gemmy light golden to light green aquamarine beryl crystals (to 4 cm) all in gem pockets at the Larrivee prospect, Buckfield (Ron Larrivee, personal communication, 1994 ).
One indicolite was Na deficient and is being studied further - see unknown # 11. A dark green schorl from the Bennett
quarry had MnO 1.15 weight percent.
Wolkodoff ( 1949) noted of the Shaw Ledge area, Greenwood: "Here the granite lies horizontally on magmatic pegmatite which is noteworthy for its large schorl crystals."
Cal Birtic owns a prospect on the southern end of Noyes
Mountain, not far from the Harvard quarry, Greenwood which
produces lightly to heavily sericite-coated schorl crystals (to l 0
x 4 cm). Some of these specimens have been marketed as coming from the "East Slope." The matrix is albite-almandinequartz coarse muscovite pegmatite. The schorls have simple
morphology consisting of three-faced pyramids, and first- and
second-order prisms, giving most of the crystals a strongly triangular cross-section. The mica-coated crystals have been called
"pseudomorphs," but the pseudomorph is basically one of encrustation.
Hitchcock ( 1861) noted the occurrence of eurite, a rare
kind of granite, in Moscow: "Eurite has been found only in a
boulder n~ar John Camey's in Moscow. It is not as handsome as
some splendid specimens from North Carolina, but we call attention to it in hope that its parent ledge may be found and an investigation be made into the origin of its peculiar mottled structure.
The best specimens are snow-white, thickly penetrated by black
cylindrical stems [of tourmaline??] about the size of our common lead pencils." Although stated to be a boulder, many geologists working in forested terrains use float boulders to encourage
their choice of rock unit boundaries in lieu of direct observation,
and it is an intriguing enough occurrence to call attention to.
Outstanding, bright and well-terminated black schorl crystals (to 3 x 6 cm) occur in pegmatites on western Bradbury
Mountain to Lawrence Road, Pownal. Particularly fine individual crystals (to 3 x 6·cm) as well as "jackstraw" groups (to 6 x 9
cm) occur in quartz at the Tryon Farm prospect, behind the Tryon
home and immediately facing Lawrence Road. Similar crystals
and groups have been found at the Hinckley prospect and the
Tryon Mountain quarries.
Bright well-terminated schorl crystals (to 4 cm) are found
in quartz-bearing outcrops near the Black Mountain ski area,
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Black Mountain, Rumford (Norman Davis, personal communication, 1997).

SCORODITE
Newry - Great Brook P; West Paris? - unnamed outcrop

Gray to smoky gray resinous phosphatian scorodite
(chemical analysis, this sh1dy) occurs in rusty muscovite-albitequartz pegmatite at the Great Brook prospect, Newry (whose obscure Ideation and previously unrecorded mineral species were
recently brought to the authors' attention by Woodrow Thompson). Although somewhat cavernous to porous, no crystal faces
are apparent.
Scorodite was offered as a guess as to the identity of a
brown film on arsenopyrite or lOllingite from an outcrop 300400 m northwest of the Perham quarry, West Paris (Wolkodoff,
1949). No specimens known.

scorzalite?
Newry?

Newry scorzalite matrix is distinctive. However, a number
of specimens of granular (to several mm) to crystallized scorzalite in tan to white blocky feldspar have been mislabeled "Newry," but these specimens are entirely typical of the Charles Davis
quarry, Groton, New Hampshire and are believed to have originated there.

SEKANINAITE
Lexington batholith contact aureole - Carrying Place, Carrying
Place Town

Sekaninaite/cordierite analyses were reported for specimens in the Lexington batholith contact aureole, Carrying
Place and Carrying Place Town. As the sekaninaite/cordierite
(Mg/Mg+Fe = 0.457-0.521) was not described, it can be assumed that the mineral was fine-grained, not in crystals or porphyroblasts, and intimately intergrown with the matrix.

SIDE RITE
Albany - Songo Pond Q; Auburn - Maine Feldspar Q; Baldwin Estes Q; Brownfield - Frost Mountain L; Greenwood - Diamond
Ledge L; New-ry - Dunton Q, Great Brook P; Norway - BB #7 Q;
Stow - Intergalactic Pit

Dark brown rhombohedral siderite crystals (to over 1 cm)
can be found in vugs in albite from the Songo Pond quarry, Albany (Jan Brownstein, personal communication, 1995).
Watts ( 1996) noted that steeply scalenohedral siderite crystals (1-2 mm), associated with rhodochrosite (q.v.), occur at the
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Maine Feldspar quarry, Auburn. Minute transparent, yellow
fluorapatite crystals can be found on some of the siderite crystals.
Dark brown, multiple-growth rhombohedral siderite crystals (to over l cm) are found with smoky quartz crystals and microcline crystals at a prospect on Frost Mountain, Brownfield
(Tom Klinepeter, personal communication, 1996).
Sceptered quartz crystals from the Diamond Ledge locality, Greenwood can have golden brown rusty rhombohedral siderite crystals (to several mm) as inclusions on otherwise
undelineated interior quartz crystal "terminations."
Siderite crystals in blue tourmaline eyes from the Dunton
quarry,
can have a variety of habits as well as colors
within a particular grouping. Tabular triangular platy crystals (to
0.5 cm) can show minor rhombohedral faces, while tabular hexagonal crystals can show similar forms, and elongated hexagonal prismatic crystals (to several nun) can be present. Colors on
a particular specimen can vary from buff to butterscotch-yellow
through golden brown and reddish black.

SILLIMANITE
Cupsuptic pluton contact - lower
Upper \Jiu1µ.:•1.11-1tic; granulite - Hobbstown, Holeb;
- Gerrish Island;
- Beech Hill Road locality; Phippsburg - Hermit Island
A; Puzzle Mountain A - Andover, Newry; St.
- Davis Island A, Thompson Island A; Standish - Oak Hill A

Harwood ( 1973) mapped andalusite and sillimanite isograds around the Cupsuptic pluton, Lower
and Upper
"Argillaceous rocks in the sillimanite zone are
equigranular or medium-grained porphyroblastic homfels in
which the regional foliation has been completely obliterated.
Sillimanite is not readily visible in hand specimen, but the
marked change in the texture of the rock and the presence of
coarse spangles of muscovite serve as field guides to recognizing
the sillimanite-grade rocks. Mineral assemblages with quartz,
muscovite, and sodic plagioclase are sillimanite-biotitecordierite and sillimanite-biotite-gamet."
Hussey and Bothner ( 1995) noted of the Yellow Rocks
area, Gerrish Island,
"Unbrecciated, but strongly mylonitized, metapelite crops out just northeast of this vent structure
and contains the assemblage sillimanite-garnet-mica-quartzfeldspar."
Stewart et al. (1995) noted sillimanite in exposures on
Beech Hill Road, Northport: "The outcrop of Penobscot Formation on the right [north] side of the road contains randomly
oriented sillimanite in the pelitic layers. We crossed the
andalusite-sillimanite isograd about halfway up the hill. The
freshly blasted outcrop on the left side of the road is sillimaniterich Penobscot Formation intruded by garnet tonalite that is in
tum intruded by granite pegmatite rich in biotite and tourmaline.
The tonalite is interpreted by Stewart (in press) as a hybrid rock

produced by mixed gabbroic and granitic magma that assimilated country rock."
Sillimanite occurs in quartz pods in schist on Hermit Island, Phippsburg. The sillimanite consists of white to palest
yellow needles (to several nirn long) intergrown with yellow
muscovite frequently as "corn silk" inclusions or along muscovite edges giving the muscovite a feathery to fibrous appearance.
De Yoreo et al. (1989) reported sillimanite-bearing assemblages on Puzzle Mountain, Andover and
Albee ( 1961) reported of a qua1iz-feldspar granulite, a thin
unit extending from east of Spencer Mountain, Hobbstown
northerly to Holeb Pond, Holeb: "Relict sillimanite, partly altered to white mica, and garnet occur at several places in the
quartzo-feldspathic granulite ... " Trzcienski et al. (1992) also reported fibrolite variety of sillimanite with andalusite from near
McKenny Pond, Holeb and added:
"In the Jackman-Holeb area in the northeastern part of the CL
[Chain Lakes massif] near the Attean Quartz Monzonite, sillimanite
needles within retrograded cordierite (as interpreted on the basis ofpinitized rounded areas containing pleochroic haloes) around minute zircons ... and clasts similar to those at ... [Canada] with sillimanite
corroding andalusite have been observed ... In addition to the abovementioned occurrences, sillimanite is commonly found in outcrops in
the southern half of the CL along route 27. The most easily identifiable
sillimanite is that occurring with biotite (or chlorite from retrogression)
in small, partially to totally retrograded and deformed lenses and clots ...
Elsewhere in the area of these lenses, be it the same outcrop or neighboring outcrops, sillimanite has been observed in the form of needles
within muscovite platelets ... that are part of the rock matrix."

Mullens ( 1995) noted the occurrence of sillimanite and retrograde chlorite development on Davis and Thompson Islands,
Muscongus Bay, St. George.
Sillimanite occurs abundantly on the eastern flank of Oak
Hill, just west of Standish village (John Raymond, personal
communication, 1997). The sillimanite occurs with andalusite
(q.v.). It sometimes seems to replace and can be associated with
kyanite. The sillimanite is generally snow-white to stained yellow. The sillimanite can be visibly fibrous and occur in "banks
of crystals" to over 60 cm in maximum dimension.

SILVER
Sullivan

A recently donated silver specimen, Maine State Museum,
from Sullivan and bearing a pe1manently attached label indicating that itcame from "Kempton 1878," may shed some light on
the ruby silver report for that area. Kempton ( 1879) reported an
unbelievable assemblage of silver minerals from Sullivan (see
also King and F oord, 1994 ). The museum's silver specimen has
an iridescent red patch (about 3 x 4 mm) on black tarnished
herringbone dendritic silver (about 1 x 0.7 cm) on calcite and
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quartz. A sooty black massive vein with granular pyrite could
also be the first verified acanthite from Maine. Back when ore
assaying in Maine was in a primitive condition, a blowpipe assay
contaminated with arsenopyrite could have given the illusion of
a silver arsenic sulfide being present.

sodaclase (Feldspar Group)

cores .... Cores of all of the analyzed garnets have relatively high spessartine content (Xsps0.16), and in several it is extremely high (up to 57
mole%). Even the rims of garnets have relatively high spessartine content, commonly ~20 mole%. Manganiferous garnets come from pelitic
rocks mapped as Cape Elizabeth, Scarboro and Jewel Formations
(Hussey, 1971)."

=soda orthoclase

Litchfield

Sodaclase (=soda orthoclase, a high temperature intermediate composition feldspar between high albite and orthoclase,
see Barth, 1969) was reported by Johannsen ( 1938) as a major
component of the rock called litchfieldite from Litchfield.

SODALITE

West ( 1995) noted the presence of spessartine near Greely
Comer, Palermo: "One such lithology is the Wilson Cove member of the Cushing Fmmation mapped which consists predominantly· of a sulfidic, grunerite-hornblende-spessartine
amphibolite." The relationship of the coexisting grnnerite was
not discussed in te1ms of its relationship to dannemorite/tirodite.
Granite pegmatites to the northwest of the Phillips pluton
contain spessartine (Michael Wise, personal communication,
1997).

"Kennebec County"; Litchfield

SPHALERITE
A polished slab of blue soda lite with white to generally redstained hydronephelite was illustrated by Chesterman ( 1979) as
coming from "Kennebec County," but the color and texture
along with the· evident three-dimensional character of the sodalite suggests that the specimen is probably mislabeled and is actually similar to soda lite from the Bancroft, Ontario, Canada area.
Johannsen ( 1938) noted of litchfieldite, Litchfield: "The
sodalite is very pale blue under the microscope, is perfectly isotropic, xenomorphic, and filled with inclusions of plagioclase,
lepidomelane, cancrinite plates, and a few flakes of a brightly
polarizing substance which Bayley [ 1892] thought an alteration
product of nepheline."

SPESSARTINE
Auburn - Hatch Farm P; Blue Hill - Ellsworth Schist; Harpswell Harpswell Neck A; Palermo - Cushing Formation; Phillips pluton
A; Phippsburg - Small Point A

Peach to salmon-orange colored trapezohedral, slightly
etched, garnet (to 1 cm) has been found at the Hatch Farm prospect, Auburn (Doug Smith, personal communication, 1997).
Chemical analysis (this study) shows the garnet to be spessartine.
Stewart et al. ( 1995) reported tirodite, knebelite ( q. v. ), rhodonite and spessartine near the summit of Blue Hill, Blue Hill.
Grover and Lang ( 1995) speculated on garnet compositions from Harpswell Neck, Harpswell and Small Point,
Phippsburg:
"We believe these low temperatures may reflect the inability of
the thermodynamic model for garnet to accurately model the thermodynamic properties of garnet with high spessartine contents. As discussed
below, many of the garnets in these rocks have high Mn concentrations,
up to 20 mole percent on the rims and greater than 50 mole percent in the

496

Auburn - Keith Q, Maine Feldspar Q; Baldwin - Estes Q; Greenwood - Emmons Q, Tamminen Q; Newry - Scotty Q; Topsham Staples Q; West Paris - Eastman Hill A, unnamed outcrop; TD Bemis Stream P

Jet-black massive sphalerite (to 1 cm) in tan rhodochrosite
was noted by Watts ( 1996) at the Maine Feldspar quarry on Mt.
Apatite, Auburn.
Jolly and Heyl ( 1968) studied mercury and other heavy
metal values in sphalerites, not ground water, from the Black
Hawk mine, Blue Hill; Callahan mine, Brooksville; Cherryfield
mine, Milbridge; and the Dolsan pit (=Barrett prospect), Big
Hill mine, Discovery prospect, and Spanish prospect, Pembroke. Values ranged from over 30,000 ppb in Pembroke and
Blue Hill to 5,000 ppb in Milbridge, Brooksville, and Pembroke.
Yellow massive sphalerite (to 1 x 1 cm) occurs adjacent to
and in crnde graphic intergrowth with dark brown cassiterite in
quartz with cleavelandite at the Bemis Stream prospect, township D.
Crystals of sphalerite were described by Wolkodoff ( 1949)
from the Tamminen quarry, Greenwood: " ... at area M-3 it is
found as crystals within sheet like masses in association with
phosphate minerals. One sheet like mass, measuring 6 x 4 x 1
cm., consisted nearly entirely of individual tetrahedrons and
combinations of both negative and positive tetrahedrons. One
poorly developed combination of a dodecahedron and tristetrahedron was observed." No specimens known. The report is incredible.
Sphalerite has been found as a 1 cm black mass in limonitestained muscovite and/or microcline at the Alice Staples quarry,
Topsham (Douglas Watts, personal communication, 1996):
"The masses are lightly etched w/ slight blue iridescence and are
very crnmbly. 1 mm or less pyrite cubes can be embedded in
sphalerite. Assoc. w/ gahnite masses (to 1 cm, in muscovite) and
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columbite masses (to 2 cm) and cinnamon zircon xls (to 3 mm)
Sphalerite was noted with pyrite, quartz, schorl, and microcline from outcrops on Eastman Hill and one 300-400 m northeast of the Perham quarry, West Paris (Wolkodoff, 1949).

- obsolete synonym for titanite

West Paris? - Cobble Hill Q

Wolkodoff ( 1949) reported spinel from the Cobble Hill
quarry, West
but the report probably referred to the spine I
group mineral, gahnite.

SPODUMENE
Auburn - Mount Apatite A; Buckfield - Bennett Q; Greenwood Emmons Q, Waisanen Q, West Hayes Ledge Q; Newry - Dunton
Q; Paris - Mount Marie Q; Peru - Perry P; Rumford - Black
Mountain Q; Standish - Oak Hill A;
- Fisher Q; Warren

Zodac ( l 936a; also mentioned l 936b) reported that from
an unspecified area on Mount Apatite, Auburn: "Kunzite,
cleavable, pinkish phosphoresced flame-red after exposure to a
'cold-quartz' ultraviolet source for l hour and 34 minutes." Kunzite from Newry (Dunton quarry) also phosphoresced flamered.
Unknown #8 (King, 1994) from the Bennett quan-y, Buckfield is spodumene. The first material studied consisted of partially altered spodumene with cookeite and lepidolite
intermixed. This occurrence apparently represents one of the
best world occurrences of spodumene in veinlets of secondary
origin and has significant implications on the crystallization
pathways in the late-stage pegmatite. (Hair-thin veinlets of secondary spodumene are known from a number of late-stage pegmatite assemblages.) The Bennett quan-y secondary spodumene
consists of white to pale tan veinlets of somewhat corrugated to
fibrous spodumene (to 8 mm thick), with "fibrousness" perpendicular to the veinlet walls, crossing tan to rose pink, gemmy pollucite. Chemical analysis (this study) shows the spodumene to
be slightly cesian. An ashen white variety of the fibrous spodumene has tiny black speck-like stains.
Gemmy pink spodumene (kunzite) has been found as
patches in pale pink to nearly white spodumene at the Emmons
quarry, Greenwood (Ray Sprague, Tony Wielkiewicz, personal
communication, 1995). Some of the flawless areas should yield
half-carat or larger finished kunzite gemstones. Two pale pink
non-gem spodumene cleavages (to 3 x 1 x 1 cm) were found at
the Waisanen quarry (MSM). Wise ( l 995b) reported a remarkable association from West Hayes Ledge quarry: "Rare purple
"apatite was found near altered spodumene crystals."

Spodumene was discovered in Peru by Nate Perry in the
l 880's. Quartz pseudomorphs after spodumene have been reported from this locality by Kunz ( 1888). Recent ( 1997) activity
by Cal Birtic and Dick Dionne has uncovered ash-white, unaltered, partly tem1inated spodumene crystals (to 5 x 6 x 2 cm)
with small transparent areas to several mm.
A much fractured but gemmy kunzite fragment with an outline suggestive of a rough terminated crystal (5 x 4 cm), in finegrained pegmatite and rubellite/lepidolite aplite, has been found
at the Black Mountain quarry, Rumford (MSM).
Float boulders of granite pegmatite on the eastern flank of
Oak Hill, just west of Standish village contain jack-straw collections oflight sea-green glassy spodumene laths (to 4-5 cm) (John
Raymond, personal communication, 1997).
Sidle (1992) noted of an area near Warren: "Field mapping by Sidle ( 1990) indicates that spodumene-bearing dikes occur beyond the Starrett and Peg Claim prospects and cut the
eastern WPC [Waldoboro Pluton Complex] margin."

STAUROUTE
Ao1nlE~to1n -

Appleton Ridge Road; Belfast - Goose River; Bingham - Johnson Mountain-Mahony Hill A; Concord - Fletcher
Mountain A; Embden; Lucerne pluton; Mount Waldo pluton;
Islesboro - Seven Hundred Acre Island Formation; Kingfield;
Liberty - Scarboro Formation; Lincoln Pond pluton contact lynchtown, Parkertown; New Portland; Phippsburg - Hermit
Island A; Puzzle Mountain A - Andover, Newry; Solon; Standish - Oak Hill; Windham - Cook Road L

Cheney and Guidotti ( 1979) provided an excellent discussion on the utility of staurolite and other minerals in understanding an area's geological history, using the Puzzle Mountain area,
Andover and Newry as the field example:
"Typically, LSZ [lower sillimanite zone] mineral assemblages
contain staurolite and sillimanite, whereas staurolite is absent in the
USZ (upper sillimanite zone). However, for the purpose of differentiating higher and lower grade portions of the LSZ and USZ, textural details
of the above noted pseudomorphing process al low a general subdivision
of each of these mineral facies into informal subzones. Division of the
LSZ is based on the extent of development of muscovite ( +biotite) pseudomorphs after staurolite. Staurolite is unpscudomorphed or only partially so in the lower grade subzonc. In the higher grade subzone
(especially close to the isograd), it occurs mainly within polycrystalline
pseudomorphs but still crosses grain boundaries between quartz and
muscovite.
The isograd marking the disappearance of staurolite is defined by
the last (highest grade) occurrence of staurolite observed to cross grain
boundaries, especially between quartz and muscovite ... Above the isograd very small (0.01-0.03 mm) blebs of staurolite persist in a few specimens as inclusions predominantly in quartz and plagioclase but also in
muscovite. Subdivision of the USZ is based on the lower grade subzone
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having specimens containing 'inclusion' staurolite versus higher grade
subzone rocks with no staurolite. Because this subdivision is based on
the 'last' (highest grade) occurrence of 'inclusion' staurolite, the lower
grade portion of the USZ contains many specimens without any staurolite."

Good staurolite porphyroblasts occur in the Appleton
Ridge Formation along Appleton Ridge, Appleton (West,
1995). The staurolite is very dark brown and very thickly concenh·ated along "flat" outcrops on Appleton Ridge Road. The
staurolite crystals (to 3 x 1 cm) are generally untwinned, but St.
Andrews Cross twins are common. Maltese Cross twins are rare
and one known example is just 7 x 7 mm. Staurolite crystals occur in undisturbed residual "soil" directly on the outcrop, but single crystals to several cm can be found in stream beds to the south
of Appleton Ridge in Union (Bob Richards, personal communication, 1997).
Very exciting textures were noted in the bed of Goose
River, Belfast by Stewart et al. ( 1995): "Penobscot Formation
has been milled with Appleton Ridge Formation of Bickel
( 1976) (Silurian?) so that shredded fragments of Penobscot Formation are found lying coplanar to foliation in rotated and
stretched Appleton Ridge Formation. Appleton Ridge staurolite
and andalusite are necked and broken, indicating that they had
formed prior to the principal deformation now seen in these
rocks."
Accessory staurolite was observed in metasedimentary
rocks on the southwestern margin of the Mount Waldo pluton, in
fine-grained muscovite-biotite schist with garnet and andalusite,
and on the southern margin of the Lucerne pluton, with an interlayered quartzite and metapelite variously containing andalusite, sillimanite, or garnet (Wones, 199 la,b)
Dickerson and Holdaway ( 1989) reported staurolite-grade
contact-metamorphic rocks near Johnson Mountain-Mahony
Hill, Bingham and Fletcher Mountain, Concord, as well as extending in a thin arc through Solon, Embden, and New Portland up through northern Kingfield, resulting from the intrusion
of the Lexington batholith.
Stewart et al. (1995) noted oflslesboro (and presumably
elsewhere): "The Seven Hundred Acre Island Formation is thinto thick-bedded, highly foliated brown qua1izite and muscovitic,
sulfidic, and (or) feldspathic quartzite interbedded with light
gray or buff, siliceous or graphitic dolomitic marbles, coarsegrained splendent muscovite-garnet-staurolite-andalusite schist,
black hornblende-garnet amphibolite, feldspathic biotite or
phlogopite gneiss, and gray-black metapelite."
West ( 1995) reported of Liberty: "The first outcrops encountered are extensively sheared, rnsty-weathering aluminous
schists of the Scarboro Formation. The schists contain garnet,
staurolite, and coarse-grained andalusite (a black color due to the
graphite inclusions). In addition, quartz veins contain coarsegrained pink andalusite."
Harwood ( 1973) reported of the Lincoln Pond pluton contact, Lynchtown and Parkertown: "Staurolite associated with
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andalusite and biotite, or chlorite and biotite, was found in three
thin sections from the aureole around the Lincoln Pond pluton ... "
Staurolite occurs as inclusions in andalusite (q. v.) on Hermit Island, Phippsburg (Grover and Lang, 1995).
Staurolites (to several mm) are found in brown to orange
crystals locally associated with kyanite, andalusite, sillimanite,
and/or rntile on Oak Hill, just west of Standish village (John
Raymond, personal communication, 1997).
Lustrous dark brown, multiple Saint Andrews staurolite
twins (to 4.5 x 4 cm) have been found at the Cook Road locality,
Windham in biotite, granular quartz, and minor kyanite-bearing
mah·ix. The locality's staurolites rank among the finest, although
not the largest, in the U.S.A.

STELLERITE (Zeolite Group)
Mount Desert - Joe's Q

STEWARTITE
Greenwood - Emmons Q; Stoneham - Lord Hill Q

Bright gemmy yellow stewartite crystals (<1 cm) have
been found as individuals and small clusters in rhodochrositeand hureaulite-bearing matrix at the Emmons quarry, Greenwood. Strnnzite andjahnsite are frequently present. The stewartite crystals have a sharply oblique termination and can form
spherical clusters resembling dandelions gone to seed.

STILBITE
T3R11 WELS - Katahdin batholith contact A

Gris com ( 1966) noted of the quartz monzonite/andesite
area near the Ripogenus dam powerhouse, T3R11 WELS:
"Joint surfaces of quartz monzonite are coated with drnses of
pale pink stilbite."

STRUNZITE
Auburn - Maine Feldspar Q; Greenwood - Emmons Q; Norway88#7 Q

Strunzite was first found at the Maine Feldspar quany,
Auburn by Watts ( 1996): "Only found one as pale amber needles in a 'paint brnsh' anay inside a 1 nun vug in altered lithiophilite with ludlamite and landesite."
Tan to nearly white strnnzite needles (to 2 mm) are found
on dustings of mitridatite, or with steeply rhombohedral rhodochrosite crystals (to 2 mm) and fairfieldite ( q.v.) or granular
triploidite at the Emmons quarry, Greenwood.
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SWITZERITE I METASWITZERITE
Greenwood - Emmons Q

Tan to rosy tan, mica-thin switzerite crystals (to 1 mm)
have been found as "Roman sword" terminated crystals near
fresh lithiophilite or as scales with a bronzy cast infiltrating
cleavage cracks in lithiophilite at the Emmons quarry,
Greenwood. Fairfieldite, jahnsite, cryptomelane, triploidite,
strunzite, or minor vivianite (earthy to waxy films) can be present.

TALC
1-1~rnc:"A1"'•11 - Giant's Steps A; Northport - Bluff Shore Road outcrops; Thomaston - Dragon Cement Q

Grover and Lang ( 1995) wrote of the Giant's Steps area,
Harpswell: "Abundant quariz veins contain andalusite and sillimanite and segregations with sillimanite and biotite can be observed on the outcrop. ... Toward the southern end of the
exposure there is a concordant layer of talc-tremolite-chlorite
rock which has been boudinaged. The origin of this ultramafic
layer is enigmatic."
Stewart et al. ( 1995) noted of Northport: "The Penobscot
Formation was intruded before folding and metamorphism by
diorite porphyry with alkalic affinities and by gabbro and diorite
dikes and small plugs. All of these rocks were then defo1med
into foliated metamorphic rocks, and the igneous minerals have
largely been replaced by hornblende, biotite, chlorite, talc and
sodic plagioclase."
Fine-grained, gray-mauve to mauve-brown talc specimens
(to tens of cm), from both nineteenth century as well as twentieth
century Dragon Cement quarry, Thomaston occurrences frequently show one or two slickensided surfaces. Due to its finegrained character, no individual flakes are visible and much of
the expected unctuous feel is somewhat reduced to simply
rough. Raymond ( l 996a) noted talc pseudomorphs after scalenohedral calcite crystals (to 11 x 8 mm) from the Dragon Cement quarry, also. The color of the talc was butterscotch-tan.
The pseudomorphs were found by Gary Merrifield.

THORIANITE

Topsham - Havey# 2 Q

While thorianite, on a worldwide basis, is generally black,
Falster et al. (1995) described this mineral from the Havey #2
quarry,
"Thorianite as the yellow-orange core material in Th-bearing phosphate masses. Evidently, it represents an
earlier phase that subsequently was replaced by Th-phosphates.
Thorianite has been positively identified by X-ray diffraction."

The thorianite can be so interveined by thorogummite or grayite
that visual identification is unlikely. Recent finds of yellow cubic (to 2 mm) thorianite crystals from the Havey #2 quarry undoubtedly are partially to completely replaced by thorogummite
and grayite.

THOROGUMMITE (Zircon Group)
Topsham - Havey #2 Q

Most Havey #2 quarry, Topsham thorogummite is crudely
bipyramidal (Robinson et al., l 995b ). A few bright yellow waxy
crystals (to 2 mm) have been recently found, this study, which
show well developed prism faces as well as bipyramidal terminations and are undoubtedly among the world's best of their species. The mineral is fluorescent yellow to yellow-green in shortwave ultraviolet light and is found in smoky quartz with mintgreen to light murky tan xenotime-(Y).

TIRODITE
Blue Hill - Ellsworth Schist

Stewart et al. (1995) reported tirodite, knebelite ( q.v. ), rhodonite, and spessartine near the summit of Blue Hill, Blue Hill.

TITANITE
Bethel - Robertson's Hill A; Kennebunk - Ocean Q; Litchfield;
Norway

Hitchcock (1861) cited a newspaper article by N. T. True
concerning Bethel: "Sphene, a mineral containing titanium, is
frequently noticed in the gneiss. Some very fine specimens were
obtained near the foot of Robertson's hill."
Hitchcock (1861) noted of Kennebunk: "At the Ocean
Quarry in Kennebunk, the granite is dark colored, owing to black
mica, which is well mixed with a hard feldspar. The granite at the
United States quarry is similar. Its feldspar is remarkably fine
and translucent, with a fracture like that of glass .... A few minerals, as sphene, rutile and pyrites, are scattered through the rock in
minute crystals."
A thin yellow broken plate (2 x <0.5 mm) of titanite
(chemical analysis, this study) was found in albite- and
lepidomelane-bearing litchfieldite from Litchfield.
Titanite crystals (to 1.5 cm) were found at an unspecified
locality in Norway in a feldspathic segregation in what appears
to be the Patch Mountain Member of Sangerville Formation matrix (A. E. Verrill label, 1857).

TOPAZ
West Paris - unknown Q
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Of all of the reports made by Wolkodoff ( 1949), perhaps
the most astounding was the report of topaz from an unknown
quan-y, south of Eastman Hill, near the West Paris-Greenwood
boundary:
"The mineral topaz is almost absent in the area and was found
only as fairly large, prismatic masses embedded within microcline,
quartz, and schorl in the southeast quarry wall at area K-17.
The specimens commonly showed rough prisms, vertical striations, and vicinal [sic] forms minor in relation to the prisms.
Several edges of the topaz crystals had been partly altered to muscovite in small non-oriented scales.
Physical properties of topaz specimens are as follows: very good
cleavage along (00 I), uneven fracture, low degree of brittleness, and
color buff or cream white."

The observations given were insufficient to identify topaz. A
small prospect pit exists on the southern spur of Eastman Hill,
about 500+ meters northwest of the area indicated.

Harwood ( 1973) noted tourmaline in numerous metasedimentary rocks, including in the upper part of the Aziscohos and
in a green phyllite of the Albee Formations. In the latter, the tourmaline was described as: "Tourmaline, pleochroic in blue green
to straw yellow, and rutile form euhedral crystals about 20µ long;
zircon occurs as either euhedral or rounded grains about 50;,t in
length." Of the red slate of the Albee Formation, Harwood
( 1973) wrote: "Tourmaline forms single crystals as much as 0.1
mm long that arc strongly pleochroic from blue green to colorless."
Stewart et al. ( 1995) found a very interesting occun-ence of
an unanalyzed tourmaline on Rocky Road, Northport: "When
freshly blasted (in 1968) for road construction the crops of Penobscot Formation on the left [south] were seen to be cut by a
network of 1 cm brownish-black tourmaline veins. Isolated
rounded pleochroic green-brown tourmaline crystals are common in sandy beds of the Penobscot Formation at low greenschist facies, and boron may have been mobilized during
metamorphism."

TREMOLITE
TORBERNITE
Rockland - Hurley Q
Topsham - Staples Q

TRIPHYLITE
Torbernite has been found with mineral A ( q.v. ), gahnite,
uranophane, uraninite, autunite, and phosphuranylite in albitemuscovite pegmatite in Topsham.

TOSUDITE (regularly interstratified smectite and chlorite)
Buckfield - Bennett Q

Tosudite, probably Li-tosudite (regularly interstratified
beidellite or montmorillonite and cookeite ), was reported from
the Bennett quarry, Buckfield (King et al., 1996): "Additionally,
Van King collected some> interesting color-zoned clay nodules
(to 20 x 10 x 10 cm) found on the dump. The nodules were snow
white earthy with a pink to salmon core ( 50 % ) with waxy gray
masses (to 1 cm) interspersed. He X-rayed the white [outer] portion of the specimen at the State University of New York and
found it consisted of the 29A clay, tosudite[,] in a mechanical
mixture with l 5A montmorillonite .... Based on d(060) splitting
and a flame test for lithium, this particular clay is probably Litosudite ... "

tourmaline
Albee Fm; Aziscohos Fm; Northport - Rocky Road outcrop

Many "tourmaline" occurrences have been noted in
Maine's metasedimentary rocks. While there are a number of
tourmaline group species, the majority are probably based on
dravite-schorl members of the group.
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Baldwin - Estes Q; Greenwood - Tamminen Q?

Wolkodoff ( 1949) listed triphylite associated with a
number of phosphates from the Tamminen quarry area, Greenwood, but the well-known triphylite-group mineral from that locality is near end-member lithiophilite. Wolkodoff ( 1949) noted
that the triphylite was bluish-gray, had small silvery white arsenopyrite or lollingite inclusions, did not give as strong a Li coloration to a flame as did lithiophilite, had dark blue vivianite
associated, and was biaxial negative. The identity of the mineral
is uncertain, but would represent a remarkable occun-ence of the
mineral. No specimens known, although triphylite with graftonite has been found at the Waisanen quan-y.

TRIP LITE
Auburn - Maine Feldspar Q; Stoneham - Lord Hill Q

Watts ( 1996) wrote of triplite from the Maine Feldspar
quarry, Auburn: "As dark reddish brown alteration rims (to 0.4
inches thick) of brown lithiophilite in the above mentioned
lithiophilite-montebrasite-cassiterite mass. Also as irregular
gemmy cinnamon grains and oval masses ( 1-6 mm) in fine
grained granular pink rhodochrosite in black stained cleavelandite."
Johnson et al. (1995) reported that triplite from the Lord
Hill pegmatite, Stoneham had MnJFe = 3.5:1 and concluded:
"The strikingly high Mn-contents in phosphates and columbite-
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tantalite group minerals is probably linked to the high F activity
in this pegmatite. Evidently, the stability of F-bearing Mncomplexes is responsible for keeping Mn in the melt whereas Ferich members of these mineral groups crystallize earlier."

unknown #2 - no progress
unknown #3 - new mineral description under way
unknown #4 - no progress

TRIPLOIDITE
unknown #5
Greenwood - Emmons Q

Granular pinkish brown to chocolate-brown triploidite is
frequently present in the secondary phosphate assemblage replacing lithiophilite from the Emmons quarry, Greenwood. It
can be associated with reddingite, hureaulite, or rhodochrosite.
TROILITE
FeS
Katahdin Iron Works - Katahdin Iron Works M

Troilite is chemically similar to pyrrhotite (Fe 1_xS, usually
Fe 0 96 S). Troilite is always hexagonal, while pyrrhotite can be
hexagonal or monoclinic. Arnold ( 1967) studied a large population of "pyrrhotite" samples and reviewed their phase relations.
While most of Arnold's ( 1967) specimens were mixtures of
monoclinic and hexagonal pyrrhotite, a few contained only
monoclinic or only hexagonal pyrrhotite. Four specimens, including one from "Kahtadin" (sic) (=Katahdin Iron Works mine,
Katahdin Iron Works) were mixtures oftroilite and pyrrhotite.
Arnold ( 1967) showed illustrations of polished ore sections with
geometrical lamellae of troilite in a pyrrhotite groundmass and
further noted that pentlandite and chalcopyrite were minor associated species.
turquoise?

= chrysocolla

Brooksville - Callahan M

Blue chrysocolla is found as occasionally bright blue veinlets in rock at the Callahan mine, Brooksville and overenthusiastic collectors have sometimes called this material turquoise
(Hugh Durgin, personal communication, 1993 ).
Unknown Mineral Update* (*An "unknown," as defined
here, is a mineral which has had some quantitative scientific study, but which has not been positively identified.
Many unidentified specimens still exist from Maine, but
too little sample has prevented quantitative attempts at
their characterization. An unknown mineral, as used
here, is distinct from an unidentified mineral.)
unknown #1 = kamphaugite-(Y) (q.v.)

Albany - Johnson Q, Pingree Ledge Q, Wardwell Q; Bowdoinham - West Booker Q; Newry - Dunton Q; Stoneham - Aldrich Q;
Topsham - Havey #2 Q

Unknown #5 appears to be a mixture of uranophane and a
mineral which has been previously designated mineral A (Frondel, 1956). Beta-uranophane and/or unknown #12 can be intermixed resulting in a somewhat earthy looking yellow mineral.
Of Maine specimens, only Newry and Stoneham material has
been analyzed due to the generally small nature of the mineral.
Most localities listed show zoned equant grains (1-2 mm) with
pale yellow earthy cores and thin brown waxy rims.
Unknown #5 from the Aldrich quarry, Stoneham is exceptional and was discovered by Duane Leavitt during mining. The
mineral is part ofa well-defined alteration sequence ofuraninite.
The sequence consists of pale yellow earthy fine-grained unknown #5 replacing a complete uraninite grain (to 1 cm) with no
relict uraninite. A mottled earthy to waxy, discontinuous, deep
dull yellow to slightly greenish yellow rim of uranium silicate,
usually beta-uranophane and unknown #12, is found in contact
with the core unknown #5. The matrix, a creamy tan to light
brown albite with some silvery muscovite flakes (to 5+ cm), is
lightly impregnated by two additional yellow minerals. A zone
close (within 1-2 cm) to the replaced grain consists of waxy to
dull bright yellow fine-grained patchy phosphuranylite. An external zone of flaky (to 1 mm) yellow to slightly greenish yellow,
highly fluorescent (both long and short-wave ultraviolet light),
patchy autunite/meta-autunite surrounds the essentially nonfluorescent inner assemblage.

unknown #6 - no progress
unknown #7 - no progress
unknown #8 = spodumene (q.v.)
unknown #9
Paris - Mount Marie Q

A bright tannish yellow earthy coating on lollingite in
cleavelandite from the Mount Marie quarry, Paris is a uranium
arsenate (chemical analysis, this study).
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unknown #10
Auburn - Keith Q

A yellow to amber angular platy mineral in laminated clusters (to 1 mm) in cellular arrangement in solution cavities of redbrown ferroan triplite from the Keith quarry, Auburn is awaiting
identification. Chemical analysis shows it to be a phosphate with
Fe>Mn, but valence was not determined and the mineral could
be a Mn 2+Fe 3+ phosphate.

unknown #11
Paris - Mount Mica Q

An indicolitic member of the tourmaline group is found as
inky dark blue equant grains (to 1 cm) in msty cleavelandite
from the Mount Mica quarry, Paris. Chemical analysis reveals
that the mineral is Na deficient. There are several rare tourmalines which are alkali deficient.

given (in weight percent) is: Si0 2 ( 41.85), Al 2 0 3 (10.10), Ti0 2
(1.39), FeO (25.63), MnO (0.87), MgO (6.10), CaO (8.89), Na 2 0
(1.23), K 2 0 (2.71), BaO (0.06), F (0.71), Cl (0.15), P 2 0 5 (0.01),
total 99.70. The location mapped (2lc) in the Passadumkeag
River pluton, is on the western slope of an unnamed hill in Lincoln, just west of the Lee town line, and inunediately north of
Madagascal Pond. A generic description of the amphibole was:
"Two varieties of amphibole, a phenocryst and a matrix component, are present in the Passadumkeag River pluton. Amphibole
phenocrysts (up to 0. 7 cm) are black prisms, invariably euhedral
to all other silicates except biotite. Although amphibole generally precedes biotite in the crystallization sequence, inclusions
of unaligned biotite plates within amphibole suggest a stage of
coprecipitation of these two phases. Crystallization of biotite
prior to amphibole agrees with the suggestion of Wones and
Dodge (1977) that in potassium-rich magmas, exemplified by
the Bottle Lake Complex, a magmatic stage with low water activity promotes crystallization of biotite before amphibole."

unknown #14 (Reddingite Group)

unknown #12

Poland - Berry-Havey Q

Stoneham - Aldrich Q

Milky tan to pink bipyramids of a reddingite group mineral
are found at the Berry-Havey quarry, Poland. Berman and Gonyer ( 1930) showed the mineral was an iron manganese phosphate and essentially the ferrous analog of landesite. Recently,
abundant material of similar composition has been found at
Linop61is, Minas Gerais, Brazil (Luiz Meneses, personal communication, 1995). See King and Foord (1994) concerning landesite for a summary nomenclature of the Fe-Mn members of the
reddingite group. Also noted by King (1995).

What is apparently the thorium-dominant relative of betauranophane (chemical analysis and XRD, this study) was found
at the Aldrich quarry,
by Duane Leavitt. Insufficient
material exists to quantitatively determine water content. Unknown #12 is a translucent honey-yellow to light amber waxy
mineral. The full assemblage is distinctive. The sequence consists of pale yellow earthy fine-grained unknown #5 replacing a
complete uraninite grain (to l cm), usually with no relict
uraninite. A mottled earthy to waxy, discontinuous, deep dull
yellow rim of uranium silicate, mostly beta-uranophane and unknown #12 is found in contact with the core unknown #5. The
matrix, a creamy tan to light brown al bite with some silvery muscovite flakes (to 5+ cm), is lightly impregnated by two additional
yellow minerals. A zone close (within 1-2 cm) to the replaced
grain consists of waxy to dull bright yellow fine-grained patchy
phosphuranylite. An external zone of flaky (to 1 mm) yellow to
slightly greenish yellow highly fluorescent patchy autunite/meta-autunite surrounds the essentially non-fluorescent inner assemblage.

unknown #13 (Amphibole Group)

Lincoln - Passadumkeag River pluton - "location 21c"

One of the amphiboles analyzed by Ayuso ( 1984) seems to
represent a new composition, perhaps related to potassium pargasite, with K>0.5, but with Si>7.65 and Fe>Mg. The analysis
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unknown #15 (Microlite Group)
Buckfield - Bennett Q

The Na analog of microlite was found at the Bennett
quarry, Buckfield in the summer of 1994. Yellow simple dodecahedra (to 2 cm), sometimes with small octahedral modifications, of "microlite" from the Bennett quarry were found in finegrained lepidolite and cleavelandite mixtures (Jim Mann, personal communication, 1994; Robinson et al., 1995a,b; Scovill,
1995). The dodecahedral "microlite" crystals were chemically
analyzed and described by Francis et al. ( 1995) who noted a crystal to 2 x 1.5 x 1.2 cm. Francis et al. ( 1995) noted a parting on
{ 111}. Many of the larger "microlite" crystals are corroded
and/or distorted. The formula given by Francis et al. (1995) is:
(Na1 273Cao4s6Uo 2s 1Mno oos)(Ta1 .91 sNbo oss Tio 016Alo oo-i.)06 J7s
This formula is unique among microlite group members
and has the coupled substitution: NaF-HCaO. Other dodecahedral microlite specimens from the Bennett quarry, which have an
amber to dark amber color, show slightly more niobium substitutions. They can contain a minor amount of Pb (chemical analy-
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sis, this study) and be associated with anhedral black
manganotantalite (to several mm) with red internal reflections.

unknown mineral A
Bowdoinham - Cabin P; Newry - Nevel Q; Peru - Perry P; Poland - Berry-Havey Q; Topsham - Staples Q, Swamp #1 Q

unknown #16
- Great Brook P

The Great Brook Prospect, located in Newry on the northern side of the small notch separating Puzzle Mountain from
Plumbago Mountain and at the head of Great Brook, has produced a small assemblage of interesting minerals including
scorodite and unknown #16. The unknown consists ofblack, almost botryoidal coatings (to 1 x 1 x 0.1 cm) in vugs at the intersection of rusty muscovite lamellae and quartz. The unknown is
an iron phosphate (chemical analysis, this study) and does not
have a noticeable cleavage. A faint bluish green tinge is seen in
the gray streak.

unknown #17
Warren - Warren Nickel P

Greenish yellow fibrous, and well as rich green, Ni, Fe, sulfate minerals (chemical analyses, this study) occur in small
patches (to several mm) and tufts in rusty veinlets in pyrrhotite
ore at the Warren Nickel prospect, Warren. A comparison ofXray patterns does not reveal matches with minerals of similar
compositions such as retgersite, morenosite, dwornikite, honessite, etc., but the patterns so far obtained are not of the highest
quality. The veinlets were exposed on breaking the ore on the
dump, and a post-mining origin cannot be ruled out.

Mineral
first designated by Frondel ( 1956), is a mixture
of hydrated uranium oxides. The constituents include schoepite
sensu strictu and a mineral related to the schoepite family. Mineral A was recently recharactcrized using New Hampshire specimens (Korzeb et al., 1997; Foord et al., 1997).
At the Berry-Havey quarry, Poland, non-fluorescent orange waxy grains (to 3 mm) of mineral A (chemical analysis and
XRD, this study) occur with yellow schoepite in black stained
cleavelandite and dark green manganoan fluorapatite.
Albite-muscovite pegmatite, with very minor quartz, from
the Alice Staples quarry, Topsham, has dull pale orange mineral
A and earthy pale yellow to nearly white thorian uranophane replacing graphically intergrown cubo-octahedral uraninite crystals (to 3 mm). A relict black mineral is probably highly oxidized
and is most likely pitchblende replacing the original uraninite. A
pinkish to red-brown film irregularly stains the albite near the radioactive minerals. A dark brown film envelops the replaced
grains and a dispersed yellow corona of bright yellow secondary
uranium minerals extends to over l cm from the pseudomorphs
and consists of fine-grained granular phosphuranylite, intergrown yellow to greenish yellow autunite scales, and inconspicuous dark green torbernite scales. A vug (several mm) lined
by the edges of muscovite crystals contained two small (<0.05
mm) dark green square platy torbernite crystals and two mottled
brown to tan elongated zircon crystals ( <0.05 mm)

URANINITE
Greenwood - Emmons Q;
- Nevel Q, Scotty Q; Topsham - Biotite Crystal L, Square Pit, Staples Q, Swamp #1 Q

unknown #18
Casco - Chute P

Medium pink granular veinlets and patches (to several cm
long and 0.5 cm wide) occur intergrown with skarn found in float
boulders just south of the Chute prospect, Casco. The mineral is
a manganese silicate (chemical analysis, this study).

unknown #19
Topsham - Staples Q

A white, thick powdery mineral (to several mm), apparently replacing uraninite in microcline and light smoky quartz
from the Staples quarry, Topsham is a thorium, uranium, silicate.

A uraninite grain (to 8 x 8 mm) shows a typical oxidation
sequence of resinous black pitchblende with a patchy rind of
light orange mineral A and a nearly complete outer rind of yellow beta-uranophane with tan color bands in cleavelandite from
the Nevel quarry, Newry (MSM). A very sharp dodecahedral
uraninite crystal ( 1.2 x 1.3 cm) from Newry was found in the collection of George Crooker. The crystal is phenomenal, as it is
brilliant, mirror-faced, and shows only the dodecahedron. It may
be one of the world's best crystals with this shape. Minor muscovite and quartz are attached.
Sharp uraninite crystals (to 1 cm) occur in quartz and feldspar pegmatite at the Scotty quarry, Newry. Crystal shape varies
from cubo-octahedra to cubo-dodecahedra as well as having a
skeletal to graphic intergrowth with matrix. Examples are illustrated by King and Foord (1994 ).
"The Swamp #1 quarry,
is definitely the source
of my finds of uraninite crystals." (Cliff Trebilcock, personal
communication, 1995). Exceptional uraninite has continued to
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be produced at the Swamp #1 quarry and a find was reported
(Robinson et al., 1995b, and similarly Robinson et al., 1995a):
"The largest crystal is a multiple-growth octahedron with small
cube faces, while the only slightly smaller smooth to mirrorfaced crystals are cuboctahedral. Due to their being embedded in
oligoclase near annite contacts, no important matrix specimens
were recovered. Several dozen crystals of various sizes were
found and are among the best specimens recovered in nearly
forty years."
Uraninite cubes (to several mm), from the Swamp #1
quarry, in microcline with minor autunite, contain abundant thorium (chemical analysis, this study), but not enough to qualify as
thorianite: (chemical analysis by LAM-ICP-MS all values in
weight percent) U0 2 (83.0), Th0 2 (10.7), PbO (2.5), Na 2 0
(0.03), K 20 (0.01), CaO (0.10), MnO (0.01), Fe 20 3 (0.06), Y 2 0 3
(1.68), REE 20 3 (1.51), Zr0 2 (less than 0.01), Si0 2 (0.2), Al 2 0 3
(0.05), MgO (less than 0.01), total 99.85.
In August, 1996, Cliff Trebilcock and Don Swenson obtained permission to drain the quarry and collect on the walls and
floor of the quarry. Exploration of the pit using a Geiger counter
resulted in numerous 1+cm crystals being located. Later collecting on the old dumps resulted in remarkable crystals being found
including a mirror-faced cubic uraninite crystal 2.8 cm across.
The crystal shows some parallel development of large crystals
and could be the world's best uraninite (see also Thompson,
1997). Larger crystals are known (e.g. Shinkolobwe, Congo;
Gatineau, Quebec, Canada, etc.), but large crystals tend to be
oxidized, having a sooty luster.
Thorian uraninite, mostly oxidized to pitchblende, has
been found with torbernite, gahnite, thorian uranophane, mineral
autunite, zircon, and phosphuranylite in albite-muscovite
pegmatite at the Staples quarry,

ite in albite-muscovite pegmatite at the Staples quarry, Topsham.

USHKOVITE
- Dunton Q

A survey of an additional four supposed "laueite" specimens from the Dunton quarry, Newry continues to show that the
early single chemical analysis oflaueite may have been in error,
perhaps due to an associated iron-bearing phase or due to a thin
iron-rich film. The overwhelming number of specimens are trne
ushkovite, sometimes with Mg:Mn :: 10: 1.

vandendriesscheite?
Greenwood - Tamminen Q

Mineral A ( q.v.), recently studied by one ofus (E.E. Foord,
also S. Korzeb) has proven to be a common component of orange
gummite. A search for vandendriesscheite in orange gummite
has been nearly frnitless and, although the specimen is not available for definitive analysis, we feel compelled to retract the analogy of vandendriesscheite from the Tamminen quarry,
Greenwood (King and Foord, 1994).

VANMEERSSCHEITE I METAVANMEERSSCHEITE
- Dunton Q

Bright yellow earthy globules and coatings (to 1 mm) of
vanmeersscheite/metavanmeersscheite are found in cleavelandite at the Dunton quarry,
The fine-grained masses actually consist of ultramicroscopic "rhombic" plates.

Greenwood - Hayes Ledge A;

VESUVIANITE
Uranophane was listed as an association with autunite from
area H-4 (=Hayes Ledge?), Greenwood by Wolkodoff (1949).
The minerals were associated with uraninite, clarkeite?, and
gummite, but were not described. Wolkodoff ( 1949) stated:
"Uranophane proved difficult to distinguish from autunite with
which it is associated. Due to small size and pulvernlent nature
of the yellow uranophane scales physical properties could not be
determined .... Strong yellow-green fluorescence under ultraviolet light (both minerals)." Uranophane is becoming more and
more recognized in Maine pegmatites, but the description seems
inconect as uranophane doesn't usually fo1m scales and uranophane is not nearly as fluorescent as autunite although the light
sources available at the time may have been very different from
later UV lamps (e.g. iron spark UV-light sources, etc.).
Thorian uranophane (chemical analysis, this study), has
been found with torbemite, gahnite, uraninite (mostly oxidized
to pitchblende), mineral
autunite, zircon, and phosphuranyl-
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Sanford - 600

mL

Recent finds of vesuvianite, grossular, and clinochlore
from the "Goodall quarry" (=600 meter locality, John Betts, personal cornnmnication, 1996), Sanford were noted by Scovill
(1995). Dana and Brnsh (1868) republished chemical analyses
of vesuvianite from Sanford originally made by C. Rammelsberg.

VIVIANITE
Baldwin - Estes Q; Greenwood - Tamminen Q

Wolkodoff (1949) reported from the Tarnn1inen quarry,
Greenwood: "Vivianite is deep blue in color and represents the
most common alteration product derived from triphylite. It oc-
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curs as thin films along the cleavage planes (001) oftriphylite or
as small masses of pulverulent material." No specimens known.

WURTZITE
Newry - Bell Pit

WAD
Linneus; Paris; Waite; T5R8 WELS

WODGINITE

Small orange to brown wurtzite crystals (to 1-2 mm) occur
in siderite at the Bell Pit, Newry. The habit varies from columnar with horizontal corrugations and pedion termination to similar crystals with a pyramidal termination. (Note: The wurtzite in
King and F oord ( 1994) has a pyramidal aspect and was shown
with the long axis horizontal.)

Greenwood - Emmons Q; Newry - Dunton Q

Dark red grains of wodginite (to l cm) are found in cleavelandite from the Emmons quarry, Greenwood (Ray Sprague and
Tony Wielkiewicz, personal communication, 1994), while
orange-red, orange-brown, to black crystals were found by them
in 1996. Hanson et al. (1997) reported: "Recently, well-formed
wodginite crystals were discovered in a heavily replaced unit of
the core zone. Two distinct habits are present. Just prior to the
pocket zone, dipyramidal wodginite gives way to the blunted, orthorhombic, columbite-shaped crystals which occur in the pockets. These crystals all have light orange-brown interiors with
black overgrowths. .. . there are significant differences both
structurally and chemically between the interiors and the overgrowths of the wodginite crystals. X-ray diffraction analyses reveal that the interiors of crystals of both habits have a highly
ordered (80-90% ordering) wodginite structure. Overgrowths
on the dipyramidal wodginite are a disordered (20-25% ordering) wodginite, whereas the rims of the blocky crystals have a
columbite structure. Chemically, the wodginite overgrowths are
enriched in Mn, Sn, and Fe and depleted in Ta relative to the interior portions of the grains. These enrichments and depletions are
reversed from the chemical zonation commonly observed in oxide minerals from granite pegmatites." Some wedge-shaped
"manganotantalite" crystals resemble wodginite and such crystals should be analyzed for tin.
Recent finds of wodginite from the Emmons quarry,
Greenwood have been spectacular (Ray Sprague, Tony
Wielkiewicz, personal communication, 1997). Specimens
found in May, 1997 consisted of black metallic, mirror-faced pyramidal wodginite clusters (to 12.5 x 5 cm) with orange to redbrown cores overgrown on the ends ofblack multilayered fans of
manganocolumbite in qua1iz with ball muscovite.
Chemical analyses (this study) of dark red wodginite associated with pollucite from the Dunton quarry, Newry yielded:
MnO (10.68, 10.86, 8.24, 10.75, 8.29, 9.38, 8.55), FeO (0.55,
0.75, 0.27, 0.55, 0.00, 0.50, 0.00), SnO (15.76, 15.41, 15.29,
15.89, 16.89, 14.81, 15.24), Ti0 2 (0.68, 0.30, nd, nd, nd, nd, nd),
Ta 20 5 (69.40, 69.59, 72.82, 69.86, 73.08, 73.04, 74.94), :md
Nb 20 5 (2.93, 3.08, 3.39, 2.96, 1.74, 2.26, 1.27). Robinson et al.
( 1995a) noted: "Red wedge-shaped, doubly terminated crystals
3 x 5 mm are associated with pollucite and lepidolite."

XANTHOXENITE
Paris - Mount Marie Q; Peru - Perry P; Rumford - Black Mountain Q, Red Hill Q

Xanthoxenite has been frequently noted from New Hampshire pegmatites, but confusion over this mineral became apparent, and Moore and Ito ( 197 8) redefined the species. While
xanthoxenite was found to be present at some of the localities reported before 1978, some minerals which were previously given
that name proved to be other fairfieldite group minerals, stewartite and jahnsite.
Xanthoxenite occurs at the Perry prospect, Peru. The mineral is generally creamy yellow (when not stained) and consists
of lamellar replacements of heterosite. The individual crystals
(to several mm) can be crudely terminated and can occur in vugs
as well as masses replacing its host. The xanthoxenite can be
stained or coated by sooty black or resinous cryptomelane, olivebrown mitridatite, brown goethite, etc.
Xanthoxenite from the Black Mountain quarry, Rumford
is known in a single specimen, so far. The specimen was from
the Larry Sidebottom, Sr. collection and may have been a contemporary specimen with material mentioned by Marble and
Morrill ( 1945). The xanthoxenite is pale yellow to light brown
and consists of folia frequently showing an intertangled texture.
The luster is dull to waxy in hand specimen, but shows perfect
cleavages cutting along the cross-sections of the folia. Under
magnification it can appear oily to resinous. While fairfieldite is
usually snow-white to gray and is usually found in the siderite/rhodochrosite assemblage replacing triphylite/lithiophilite,
xanthoxenite is a later-stage mineral in-filling cavities in cleavelandite or microcline. At the Black Mountain quarry, xanthoxenite is in aggregates (to 1.5 x 3 cm) covering transparent albite
crystals (to 1 cm). Most of the albite-lined vugs are coated with
xanthoxenite or a druse of cauliflower-head textured carbonatian
hydroxylapatite.

Topsham - Havey #1 Q, Havey #2 Q, Lost Q, Yedlin L
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Xenotime-(Y) epitaxial on zircon, Havey #2 Q, Topsham.

Xenotime-(Y) is found associated with thorogummite and
monazite-(Ce) in smoky quaiiz with oligoclase at the Havey #2
quany,
The color of xenotime-(Y) is variable with
crystals ranging from red-brown, olive-brown, or olive-green, to
mint-green. The coloring agent is uncertain but analyses (this
study and Al Falster, personal communication, 1994) indicate
that all specimens are nearly end-member xenotime-(Y). The
xenotime-(Y) and its epitaxial growth with zircon were described by King et al. (1996): "Some exceptional micromount
bipyramidal, mint green, xenotime-(Y) crystals (to 2 mm) and
doubly terminated bright yellow, thorogummite crystals (to 1-2
mm)[,] which closely resemble simple prismatic zircon with a
simple pyramid[,] were found. Most fascinating of all were a
few rare specimens of small dark brown prismatic zircon crystals
mm) epitaxially overgrown by tan to light green xenotimebipyramids. While of small size, the combination showed
sharp, symmetrical development. Both the xenotime-(Y) and
the thorogummite are fluorescent yellow green."
A remarkable, doubly terminated, translucent, dark brown
though almost black appearing, xenotime-(Y) crystal (4 x 2 x 2
mm) showing sharp first-order prism capped by small first-order
pyramid was found at the Yedlin locality,
The xenotime-(Y) occurred in pinkish red, slightly chalky oligoclase and
was in contact with subhedral to anhedral black niobian ilmenite,
probably with rutile. Orange grains offergusonite-(Y) (q.v.) can
be present.
A new locality of xenotime-(Y) from the Lost quarry,
sham suggests that far more attention should be paid to tiny accessory minerals in the Topsham pegmatites. Xenotime-(Y)
occurs as low-angle, bipyramidal tannish olive to red-brown
crystals (to 2 mm) at the Lost quarry in rusty-looking microclinealmandine granite pegmatite with minor dark brown zircon ( q.v.,
1-2 mm) sometimes with fracture coatings in the pegmatite of
autunite and/or phosphuranylite. Cliff Trebilcock called the unknown bipyramids to our attention.

Yttrocerite from the Mount Mica quarry, Paris was questioned by King and F oord ( 1994 ). A specimen labeled "fluorite"
was obtained from the New York State Museum which was attributed to the George F. Kunz collection. The specimen ( 6 x 5
cm) consisted of etched pink elbaite relicts (to 3 x 4 mm) embedded in very light gray-purple to light golden rnsty lepidolite with
albite (laths to 2 x 5 mm) and a few cubic pyrite crystals (to 1
mm) with small pyritohedral modifications. The fluorite consisted of etched equidimensional blue-purple intergrown fluorite
grains (to 3 mm). Some fluorite occurs next to relict rubellite or
in fine-grained albite. The fluorite occasionally has colorless
fringes or is entirely dark blue-purple. Dana and Brush (1868)
have a similar description for yttrocerite and listed Mount Mica
as a locality. According to Ford ( 1915), yttrocerite was considered to be distinct from fluorite until 1914. It is entirely unlikely
that yttrium was ever detected in Mount Mica quarry yttrocerite,
but the name was assigned based only on physical appearance.
Only one Mount Mica quarry fluorite specimen is known.

ZANAZZllTE
- Martin P

Outstanding pale greenish yellow zanazziite crystal clusters (to 5 mm) occur with transparent to pale lilac hydroxylherderite crystals (to several mm), amber hydroxyl-herderite
botryoids (to 0.2 mm), quartz, cookeite, and cryptomelane at the
Martin prospect,
(Joseph Martin, personal communication, 1992).

ZINNWALDITE
- Crooker pegmatite; Warren - Starrett Q

Large brownish-purple to mauve zinnwaldite books (to 5 x
5 x 5 cm) which have a nearly pearly luster occur embedded in
aplite in a small prospect pit ( 1 x 2 m) immediately south of the
Blue Pit and north and west of the Plumbago prospects in the
Crooker pegmatite, Newry.
Sidle ( 1992) noted of the Starrett quany, Warren: "Massive spodumene and yellow-brown zinwaldite [sic] were collected (Sidle, 1990). They [pegmatites including the Starrett
pegmatite?] are simply zoned with quartz-muscovite-zinwaldite
[sic] grading into quartz-muscovite-perthite and occur in the
Megunticook Fm. (?)of Guidotti ( 1979)."

ZIRCON

Paris - Mount Mica Q
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Baldwin - Estes Q; Bowdoinham - Booker Q, Cabin P, West
Booker Q; Dixville Fm - Coburn Gore, Parmachenee;
town - Consolidated Q;
- Scotty Q;
- BB#7 Q;
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Paris - Mount Mica Q; Peru - Perry P; Rumford - Black Mountain
Q; Stoneham - Lord Hill Q; Topsham - Biotite Crystal #1 P, Lost
Q, Railroad Q, Staples Q; TD - Bemis Stream P

Zircon is frequently found in siderite which has replaced
phosphate pods. The resistant zircon crystals remain in siderite
as a relict. See arsenopyrite; also lithiophilite, triphylite, or
mccrillisite (King and Foord, 1994).
Doubly terminated pyramidal zircon crystals (to 3 mm)
with second-order prisms occur with complex columbite crystals (q.v.) with almandine and albite at the West Booker quarry,
Bowdoinham (John Raymond, personal communication,
1997).
Douglas Watts reported (personal communication, 1996):
"Clear to pale green to milky white beryl crystal sprays (radiating from a common point)( individual xls up to 1 cm dia[ meter]. x
6 cm) long, found in small quartz blobs (30 cm) in a simple pegmatite (quartz, muse[ ovite ]., microcline) barely cropping out of
the ground 1/2 mile (~ 1.3 km) south of Dingley Road quarry
[Bowdoinham]. Peg[ matite]. is a continuation of Dingley Road
Q., Dingley Road Q. is on extreme northern end, 'Cabin prospect'
is on extreme southern end. Beryl xls are heavily iron-stained.
1-2 mm simple rough zircon bipyramids (gray-brown) are embedded as single xls or clusters in surface of beryl crystals. Locality a few feet away from abandoned shed/cabin on woods
road 200 m west of Dingley Road." Outstanding brown zircon
crystals (to 8 x 4 x 4 mm) in clusters (to 2 x 4 cm) have been
found near and included in schorl crystal sections (to 6 x 3 x 3

cm) in smoky quartz, occasionally associated with grayish
golden beryl. The entire assemblage can be impregnated with
spangled bright yellow phosphuranylite. The zircon is
sometimes replaced by earthy yellow mineral A.
A chemical survey of Maine pegmatite zircon crystals
showed negligible amounts of hafnium except for a crystal from
the Mount Mica quarry, Paris which has a small detectable component. Most Maine zircons have minimal uranium contents,
but one with several weight percent U0 2 was discovered at the
Scotty quarry,
Specimens examined from the Black
Mountain quarry, Rumford and Lord Hill quarry, Stoneham
were fairly "clean."
Zircon from a graywacke of the Dixville Formation, Parmachenee to Coburn Gore was described by Harwood ( 1973 ):
"Zircon grains commonly have rounded overgrowths around
euhedral cores and are associated with euhedral tourmaline in
thin sections of the graywacke."
Zircon has been found with torbemite, gahnite, uraninite
(mostly oxidized to pitchblende), mineral A, autunite, uranophane, and phosphuranylite in albite-muscovite pegmatite at the
Staples quarry, Topsham (Doug Watts, personal communication, 1996). Small, stout, tannish brown zircon crystals (to 2-3
mm) with first-order pyramid and second-order prism occur with
almandine and muscovite at the Biotite Crystal # 1 prospect,
Topsham. Elongated dark brown zircon crystals (to 2 mm) of
similar habit occur in microcline-almandine-fluorapatitexenotime-(Y) granite pegmatite which frequently has fracture
coatings of autunite or phosphuranylite.

NOMENCLATURE CHANGES AFFECTING MAINE MINERALS
FLUORNATROMICROLITE (Microlite Group)
Buckfield - Bennett Q

The new mineral fluomatromicrolite has been observed
from Quixaba, Frei Martinho, Paraiba, Brazil. Francis et al.
( 1995) analyzed identical material from the Bennett quarry,
Buckfield, and this material is described in this volume as unknown #15.
FOITITE (Tourmaline Group)
Greenwood - Emmons Q; Paris - Mount Mica Q

Foitite was described as a sodium- and alkali-poor, fenous
iron-bearing tourmaline from California by McDonald et al.
( 1993 ). The original specimens from California consisted of bluish black tourmaline. Subsequently observed foitites occasionally have dark purple internal reflections. Unknown #11

evidently is this species, but the specimen analyzed had no apparent purple internal reflections. Wise ( 1999, and personal
communication, 1999) and Dyar et al. ( 1999) indicated that foitite was found as a core in schorl crystals from the Emmons
quarry, Greenwood and Mount Mica quarry, Paris.
LEPIDOLITE SUB-GROUP
The IMA sub-committee concerning the nomenclature of
the mica group issued their report (Rieder et al., 1999) and the
major change for Maine mineralogists was the elimination of the
name lepidolite as a species. The compositions formerly assigned to lepidolite have been assigned to polylithionite
(KLi 2 AlSi 4 0 10F 2 ) and trilithionite (KLi1.5Al 15 Si 3 0 10F 2 ) and the
name lepidolite is now a sub-group name of the mica group.
Given the slight difference in chemical composition between
polylithionite and trilithionite, it is very likely that both species
occur in Maine.
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MANGANOCUMMINGTONITE
Previous listings of "tirodite" should be changed to manganocummingtonite as the International Mineralogical Committee's subcommittee on amphibole nomenclature revised the
nomenclature for that group (Leake et al., l 997a,b ).

OLENITE
Rumford? - Black Mountain Q

Olenite is not verified from the Black Mountain quarry,
Rumford as that material has been redefined as rossmanite ( q.v.)

ROSSMANITE (Tourmaline Group)
Rumford - Black Mountain Q

Rossmanite is a new member of the tourmaline group (Selway et al., 1998). It is characterized by a deficiency of sodium
and the presence oflithium and its high aluminum content. Some
of the pale pink and pale green tourmalines from the Black
Mountain quarry,
which were not noticeably associated with lithium-bearing minerals such as lepidolite, montebrasite, or spodumene, were identified as olenite by Wise and
Brown ( 1992). With the subsequent definition of rossmanite, it
became apparent that the Black Mountain quarry "olenite"
should be classed as a rossmanite. Every suspected rossmanite
should be chemically analyzed before final identification since
rossmanite is a rare mineral and identical appearing elbaite is
much more abundant at the Black Mountain quarry. Wise ( 1999,
and personal communication, 1999) indicated that rossmanite
was found at the Black Mountain quarry, Rumford. See also
Hawthorne ( 1999) for nomenclature report.
tirodite

=manganocummingtonite (q.v.)
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Abbott, Hiram Francis, 161, 162
Acanthite, 453
Achondrites, 9
Actinolite, 453
Acton Consolidated mine, 209
Acton-Lebanon lode, 201-213
Acton Consolidated mine, 209
Acton mine, 203
Androscoggin Acton mine, 204
Boston Acton mine, 204
Bullion mine, 205
Casco Acton mine, 205
Deering Acton mine, 206
Dirigo mine, 206
El Dorado mine, 206
Forest City mine, 206
Lebanon Acton mine, 206
Maine Acton mine, 207
Morris mine, 208
Portland mine, 208
Silver Wave mine, 208
York County mine, 209
Acton mine, 203
locality map, 371
Acton mining district (location map), 202
Adams Ledge (Beryl) locality (locality map), 382
Adde1ion quarry (locality map), 3 78
Albite, 297, 446, 487-488
Alder Pond (Sulfide) deposit (locality map), 396
Aldrich quarry (locality map), 382
Allanite-(Ce ), 453
Allen Mtn prospect (locality map), 382
Almandine, 143, 297-298, 310, 435, 454
Amazonite, 454
Amblygonite, 454, see montebrasite
Amethyst, 132, 293-294, 309, 448
Deer Hill, 293
Intergalactic Pit, 293
Pleasant Mountain, 293
Saltman Prospect, 294
Amphibole, 454
Analectic Magazine, 53, 67
Andalusite, 298, 435, 454-455

Anderson, Walter A., 263
Andesine, 447
Andrews, Edgar D., 141
Andrews, Sumner, 141, 296
Andrews Ledge prospect (locality map), 382
Androscoggin Acton mine, 204
Androscoggin Falls (Molybdenite) locality (locality map), 376
Anglesite, 435
Ankerite, 455
Annear mine (locality map), 415
Annite, 455, 460
Anorthite, 488
Antigorite, 455
Antimony, 21
Apatite, 329-330
Apophyllite, 455-456
Aquamarine, 139-140, 290-291
gem, 132,139,140,309,437
Songo Pond mine, 291
Stoneham, 290
Trenton quarry, 291
Arsenopyrite, 456
Ashley Silver mine (locality map), 417
Augite, 456
Autunite I meta-autunite, 456
Axinite, 301, 456-457

B
B. B. #7 quarry (locality map), 383
Babb, Cyrus C., 259-260
Bacon & Snow mine (locality map), 424
Bailey, Edmund, 133, 134, 135, 161, 162, 163, 287
Baileyville, 213-214
Bald Mtn Sulfide deposit (locality map), 409
Barbour prospect (locality map), 382
Barbour quarry (locality map), 382
Baring Prehnite locality (locality map), 426
Barkevikite, 457, see ferrohornblende
Barrett (Granville) prospect (locality map), 423
Barrett (James) prospect (locality map), 385
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Bartlett, Frank, 195
Basalt, 42
Basalt-trap problem, 39
Basaltic hornblende, 457
Basin Gamet locality, 315-319
locality map, 3 79
Bastin, Edson, 122-124
Bavenite, 435, 457
Bay View mine (locality map), 414
Beacon Hill mine (locality map), 417
Bedrock geology, 1-6, 2
Beech Hill quarry (locality map), 383
Beidellite, 457
Bell Pit, 175-176
locality map, 389
Bement, Clarence, 101, 102, 103
Bemis Stream prospect (locality map), 391
Bemiscite, 457
Bennett pegmatite, 323-332
geologic map, 325
location map, 324
Bennett quarry, 292, 323
locality map, 384
Beraunite, 43 5
Bergendahl prospect (locality map), 373
Bergman, T orbem, 4 6
Berry-Havey quarries, 148
(locality map), 381
Berry Ledge locality, 319-321
locality map, 3 74
Bertrandite, 435, 436, 457-458
Beryl, 96, 176, 177, 178, 290-293, 313, 328-329, 436, 437,
458-459
aquamarine, 139, 140, 290-291, 309, 437
goshenite, 292-293, 437
heliodor, 291-292
morganite, 292, 309, 329, 436
Beryllium Corp. quarry (locality map), 383
Beryllonite, 169-170, 296-297, 310, 437, 459
Berzelius, JOns Jacob, 60
Bessey quarries - Lower Pit (locality map), 384
Bessey quarries - Upper Pit (locality map), 384
Beta-uranophane, 459
Beusite, 459
Big Hill mine (locality map), 423
Biotite series, 460
Biron quarry (locality map), 388
Bisbee Copper mine (locality map), 414
Bismuth, 460
Bismuthinite, 460
Bismutite, 460
Black Hawk mine (locality map), 414
Black Mountain quarry, 134-135, 297
locality map, 390
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Blue Hill lode, 214-229
Bisbee Copper mine, 228
Darling Silver Mining Company, 229
Douglass mine, 216-228, 221
Trio mine, 229
Twin Lead mine, 228
Blue Hill Manganese prospect (locality map), 414
Blue Hill mine (locality map), 414
Blue Hill mining district (location map), 215, 217
Bodwell Granite quarry (locality map), 420
Booker·E quarry (locality map), 378
Booker W quarry (locality map), 3 78
Bomite, 460
Boss of the Bay mine, 243-245, 244
locality map, 417
Boston Acton mine, 204
locality map, 371
Boston Silver mine (locality map), 416
Bowdoin, James, 32, 33, 35
Bowdoin College, 26
Bowker, Mr. [Odessa], 90, 96-106
Bowker Pit, 274-275
Bowker quarry, 297
locality map, 384
Bowood House, 28
Bradley prospect (locality map), 422
Britton mine (locality map), 419
Brochant de Villiers, Andre J. M., 58
Brongniart, Alexandre, 45, 46
Broome prospect (locality map), 389
Brown, Bob, 180, 277, 279
Brown-Thurston prospect (locality map), 390
Brnce, Archibald, 56
Brush, George J., 138, 142
Bucksport lode, 234
Bucksport Silver mine (locality map), 415
Bullion mine, 205
Bumpus quarry, 294
locality map, 386
Burr, Freeman F., 260-261

c
Cabot Mill, 25
Calais Prehnite locality (locality map), 426
Cale-silicate, 315-322
Calcite, 437, 460-461
Callahan mine (locality map), 413
Camp Hinds locality (locality map), 3 76
Campbell prospect (locality map), 414
Cancrinite, 461
Carmel Antimony mines (locality map), 402
Carter, Samuel Rawson, 91, 92, 113, 130, 144
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Carver prospect (locality map), 390
Casco Acton mine, 205
Cassiterite, 298, 43 7, 461
Catheart Mtn deposit (locality map), 397
Catherine Mtn Molybdenite prospects (locality map), 417
Celadonite, 461
Chabazite, 461
Chalcopyrite, 461
Chamosite, 461
Champion-Consolidated mines (locality map), 387
Cherryfield mine, 229
locality map, 419
Cherryfield silver lode, 229-230
Childrenite, 461-462
Chlorite, 462
Chloritoid, 462
Chondrites, 9
Chromite, 462
Chrysoberyl, 298, 437, 438, 462
Chrysocolla, 462-463
Chute prospect, 319, 320
locality map, 376
Cirrotite, 463
Citrine, 295, 309
City of Boston mine (locality map), 414
City quany (locality map), 381
Clarke, Frank Wigglesw01ih, 141-142
Clarkeite, 463
Cleaveland, Parker, 23-67
biography, 24-26
Bowdoin College, 26
Cleaveland mineral cabinet, 32
correspondence, 35-38
neptunism, 38-45
textbook, first edition, 25, 45-52
textbook, reviews, 5 2-60, 67-72
textbook, distribution, 60-62
textbook, second edition, 62, 63-65
Cleavelandite, 463
Cline Gold mine (locality map), 417
Clinochlore, 463
Clinochrysotile, 463
Clinozoisite, 438, 463
Cobble Hill Chrysoberyl locality (locality map), 384
Cobble Hill quarry (locality map), 384
Cole quarry (locality map), 382
Colton Hill quany (locality map), 382
Columbite, 438, 463
Conroy quarry (locality map), 381
Consolidated #1 quarry (locality map), 378
Consolidated #2 quarry (locality map), 3 78
Consolidated Hampden mine (locality map), 402
Consolidated quarries (locality map), 3 79
Cook Road Staurolite locality (locality map), 3 75

Cooke, Josiah, 89
Cookeite, 89, 327, 438, 439, 463-464
Coombs quarry (locality map), 378
Cooper, Thomas, 49, 54
Cooper Molybdenite mine (locality map), 425
Copper mining, 216-228
Copperas, 464
Copperopolis mine (locality map), 417
Cordierite, 464-465
Corinna - St. Albans - Garland - Dexter silver lode, 232
Corundum, 301, 465
Coxe, John, 60, 64
Coye quarry (locality map), 382
Crandallite group, 337-339
Crocker Hill mines - N Pit (locality map), 384
Crocker Hill mines - S Pit (locality map), 384
Crockett Ridge quarry (locality map), 383
Crooker, George, 163, 164, 169, 172, 176
Crooker quarry (locality map), 389
Crotch Island granite quarry, 231
Cryolite, 465
Cryptocrystalline quartz, 295
Cryptomelane, 465
Cummings and Hilliard, 36, 47-49, 51-53, 59, 61-65
Cummings quarry (locality map), 384
Cummingtonite, 465
Curtis, Albert, 271

D
Dagenais, Rene, 126, 282, 286
Dagenais pocket, 12 7
Daggett quarry (locality map), 388
Damourite, 465
Dana, Edward S., 138-139
Dana, James S., 138-139
Danburite, 465
Davis Mica quarry (locality map), 3 79
Davis (Ray) Silver mine (locality map), 373
Davis (Warren) Silver mine (locality map), 402
Day Hill locality (locality map), 374
Deer Hill Amethyst locality, 293
locality map, 382
Deer Isle - Sedgwick area (location map), 230
Deer Isle - Sedgwick silver lode, 230-231
Deer Isle mine, 231
locality map, 411
Deer Isle Town quarry (locality map), 411
Deering Acton mine, 206
Denbow Point mine (locality map), 423
Dendrites, 465-466
Dennis Hill locality (locality map), 398
Denny Reed Pt. Chalcedony locality (locality map), 3 79
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Diadochite, 466
Diamond Ledge - N prospect (locality map), 383
Diamond Ledge - S prospect (locality map), 383
Dickie Doo prospect (locality map), 388
Dickinsonite, 466
Dionne, Dick, 160
Diopside, 320, 439
Dirigo mine, 206
locality map, 371
Dolomite, 466
Donahue prospect (locality map), 386
Douglass copper mine, 216-228, 221
locality map, 414
Doyle, Robert G., 262-263
Dragon Cement quarries - N Pit (locality map), 399
Dragon Cement quarries - S Pit (locality map), 399
Dravite, 466
Drift Rock Farm, 147
Dudley Manganese prospect (locality map), 408
Dundee Falls Kyanite locality (locality map), 375
Dunn quarries (locality map), 383
Dunton, Hollis C., 161, 162
Dunton quarry, 161-164, 170-180, 172, 173, 179, 287-288
locality map, 389
Dwelley Feldspar quarry (locality map), 377
Dwelley pocket, 153

E
Eagle Gray Granite quarry (locality map), 380
Early Dawn Silver mine (locality map), 417
East Blue Hill Gold/Silver mine (locality map), 414
Eastman quarry (locality map), 382
Edenite, 466
Edgemoggin Silver mine (locality map), 411
El Dorado mine, 206
Elbaite, 85, 97, 100, 120, 313, 439, 440, 441, 467-468
Elementary Treatise on Mineralogy and Geology
(by P. Cleaveland), 23-62
American Journal of Science review, 56
Analectic Magazine review, 67
first edition, 23-62
second edition, 63
third edition, 67
Eleonorite, 468
Ellingwood quarry (locality map), 385
Elliot mine (locality map), 417
Elliot quarry (locality map), 390
Emerson mine (locality map), 413
Emmons quarry, 292
locality map, 3 83
Empire mine (locality map), 415
Eosphorite, 168, 314, 441, 468
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Epidote, 301, 468-469
Estes quarry (locality map), 374
Euclase, 469

F
Fairfieldite, 441, 469
Favorite mine (locality map), 414
F erberite, 469
Fergusonite-(Y), 469
Ferrimolybdite, 469
Ferroaxinite, 469
Ferroedenitic hornblende, 469-470
Ferrohornblende, 470
Ferromanganite, 470
Fisher quarry (locality map), 381
Fisher (John) quarry (locality map), 378
Fleck quarry (locality map), 383
Fletcher quarry (locality map), 384
Fluorapatite, 142, 154, 295-296, 310, 442, 470
Pulsifer quarry, 295-296
Harvard quarry, 295-296
Fluorite, 4 70
Fluornatromicrolite, 507
Foitite, 507
Forest City mine, 206
Fort Knox mine (locality map), 415
Foster, John W., 80-81
Foster Hill prospect (locality map), 382
Fourmarierite, 471
Fowler mine (locality map), 402
Franklin Extension mine (locality map), 417
Franklin mine (locality map), 417
Freshwater Pearl, 298-299, 310
Frost prospect (locality map), 425
Fuchsite, 471
Fulton mine (locality map), 416

G
Gahnite, 299, 4 71
Galena, 471
Gambo Falls Staurolite locality (locality map), 375
Ganophyllite, 4 71
Garland quarry (locality map), 3 78
Gamet, 327-328, 471
Gem cutting, 267-269
Gemstones, 283-310
albite, 297, 446, 487-488
almandine, 143, 297-298, 310, 435, 454
amethyst, 132, 293-294, 309, 448
andalusite, 298, 435, 454
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aquamarine, 139, 140, 290-291, 309, 437
axinite, 301, 456-457
beryl, 96, 176, 177, 178, 290-293, 313, 328-329, 436,
437, 458-459
beryllonite, 169-170, 296-297, 310, 437, 459
cassiterite, 298, 43 7, 461
chrysoberyl, 298, 437, 438, 462
citrine, 295, 309
corundum, 301,465
epidote, 301, 468
fluorapatite, 142, 154, 295-296, 310, 442, 470
freshwater pearl, 298-299, 310
gahnite, 299, 471
goshenite, 292-293
heliodor, 291-292
herderite, 136-139, 301, 474
kyanite, 299, 310, 444, 478
lepidolite, 134, 144, 297, 445, 478-479
microcline, 299, 445, 481
montebrasite, 173, 176, 299, 310, 483
morganite, 292, 309, 329
muscovite, 94, 299, 327, 445, 483-484
petalite, 299-300, 485-486
pheriakite, 300, 446, 486
pollucite, 163-168, 171, 300, 310, 447, 488
quartz,148,149,293-295,314,326-327,447,448,449,
490-492
rhodochrosite, 300, 449, 492
rhodonite, 301, 493
rose quartz, 172, 294, 309
smoky quartz, 295, 309
socialite, 300, 496
spodumene,301,314,497
staurolite, 301, 497-498
topaz, 149, 171, 301, 310, 499-500
tourmaline, 85, 132, 273, 275, 284-290, 307, 308, 328,
500
vesuvianite, 302, 311, 312, 319, 450, 504
General Electric prospect (locality map), 383
General Electric Pollucite mines - C Pit (locality map), 384
General Electric Pollucite mines - E Pit (locality map), 384
General Electric Pollucite mines - N Pit (locality map), 384
General Electric Pollucite mines - S Pit (locality map), 384
Genth, Frederick, 136-137
Geologic history of Maine, 1-8
Georgetown Tourmaline locality (locality map), 3 79
Getchell Mtn prospect (locality map), 405
Gibbs, George, 32, 35, 36, 37, 38, 50, 56, 72
Giddingsite, 4 71
Gilmor, Robert, 62
Glacial geology of Maine, 6
Glaciomarine delta, 7
Globe Silver mine (locality map), 418
Glover quarries (locality map), 385

Goddard Ledge - Lower quarry (locality map), 390
Goddard Ledge - Upper quarry (locality map), 390
Godon, Sylvain, 32, 37, 38
Goethite, 442, 4 72 .
Gold, 310, 314, 472
Golden Circle mine (locality map), 417
Gonyer, Forrest, 177
Gorceixite, 337-339
Goshenite, 292-293
Gouldsboro area (location map), 237
Gouldsboro mine, 238
locality map, 418
Gouldsboro mines, 237-238
location map, 236
Goyazite, 139, 337-339, 442, 472
Graftonite, 4 72
Granger mine (locality map), 414
Grant Silver mine (locality map), 417
Graphic granite, 88
Graphite, 4 72
Gratonite, 473
Graves quarry (locality map), 3 78
Grayite, 473
Great Brook prospect (locality map), 389
Greenlaw, Hiram U., 151
Greenlaw quarry, 151-152
locality map, 381
Greenleaf, Moses, 21, 64
Greenockite, 4 73
Greenough, George Bellas, 43
Grenci-Ellis quarry (locality map), 412
Gross prospect (locality map), 383
Grossular, 311, 312, 314, 319-320, 442, 473
Grover, Ken, 159
Groves, Irving "Dudy," 159, 160
Groves quarry (locality map), 381
Grunerite, 473
Guettard, Jean Etienne, 36
Guidebooks, 341-354
Gummite, 4 73
Gustin quarry (locality map), 3 78

H
Hall, Frederick, 48, 49, 51, 64
Hall, H. C., 161
Halloysite, 4 73
Hamlin, Augustus C., 93-122, 120, 285
Hamlin, Elijah, 83, 84-86
Hamlinite, 139, 474, see goyazite
Hampden silver lode, 234
Hancock - Franklin mines, 238-239
location map, 236
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Harden-Keith-Small prospect (locality map), 391
Harding Hill prospect (locality map), 382
Harriman Nickel prospect (locality map), 400
Harrington mine (locality map), 402
Harrisite, 474, see augite
Hartmann, George, 278-279
Harvard quarry, 295-296
locality map, 383
Hatch Farm prospect (locality map), 381
Haily, Rene-Just, 31, 35, 46, 54, 57, 58, 60
Havey, Forest
290
Havey quarry (locality map), 3 78
Hayes Ledge quarries (locality map), 383
Hedgehog Hill quarry (locality map), 388
Heikkinen quarry (locality map), 383
Heliodor, 291-292
Hematite, 4 74
Hercules mine (locality map), 413
Herderite, 136-139, 301, 474, see hydroxyl-herderite
Heterosite, 474
Heulandite, 442, 443, 474
Hibbs quarry, 294
locality map, 385
Highland mine (locality map), 413
Hills, Luther, 143
Hinkley prospect (locality map), 3 77
Hisingerite, 474
Hitchcock, Charles H., 89-90, 256-257
Hitchcock, Edward, 76
Holden, Ron, 329
Holman, C. Vey, 259
Holmes, Ezekiel, 83-87, 256
Home Silver mine (locality map), 418
Hooper's Ledge prospect (locality map), 385
Hooper's Ledge quarries (locality map), 385
Hornblende, 474-475
Horse Hill Microcline locality (locality map), 385
Hovey Mtn Manganese prospect (locality map), 407
Howe, George, 120, 124
Hureaulite, 443, 475
Hurlbut, Cornelius, 177
Hutton, James, 32, 39, 72
Hydroxylapatite, 443, 475
Hydroxyl-herderite, 136, 137-139, 443, 475

Ice mining, 183
Ilmenite, 476
Immonen Ledge #1 quarry (locality map), 384
Immonen Ledge #2 quarry (locality map), 383
Indicolite, 476
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Intergalactic Pit, 293-294
locality map, 382
Irish, Howard, 125, 286
Irish prospect (locality map), 384
Irish quarry (locality map), 384
Ishikawaite, 443, 444, 476

J
Jackson, Charles T., 73-81, 82, 89, 255-256, 315
ether controversy, 80
first report on geology of Maine, 74, 77, 255
Lake Superior survey, 80
second report, 78, 256
third report, 79, 256
Jahnsite group, 4 76
Jahnsite-(CaMnFe), 444
Jahnsite-(CaMnMn), 444, 476
Jahnsite-(MnMnMn), 444, 477
Jasper Beach locality (locality map), 420
Jim Pond Fuchsite locality (locality map), 395
Joe McKeen Hill Beryl locality (locality map), 382
Joe's quarry (locality map), 412
Johnson mine (locality map), 421
Johnson quarry (locality map), 383
Jones mine (locality map), 413
Josselyn, John, 20
Joyner (Chrysoberyl) locality (locality map), 388

K
Kainosite-(Y), 4 77
Kamphaugite-(Y), 4 77
Kaolinite, 4 77
Katahdin Pyrrhotite deposit (locality map), 404
Keith, Arihur, 261
Keith, Martin, 146, 152, 157-158
Keith quarry, 156
locality map, 381
Kennedy quarry (locality map), 381
Kinglet quarry (locality map), 389
Kirwan, Richard, 32, 33, 56
Kivuite, 477
Klaproth, Ma1iin, 47
Knebelite, 478
Knight quarry (locality map), 382
Knox Lime quarry (locality map), 400
Koskela #1 prospect (locality map), 387
Koskela #2 prospect (locality map), 387
Kosnarite, 478
Kunz, George, Frederick, 130-131
Kyanite, 299, 310, 444, 478
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L
Labradorite, 488
LaChance quarry (locality map), 377
Lacroix, Alfred, 124
Lady Elgin mine (locality map), 414
Laflamme quarry, 319
locality map, 381
Lamb, Thomas, 115-116, 117, 132, 137, 145, 147, 148
Landesite, 444, 4 78
Lap is lazuli, 4 78
Larrivee prospect (locality map), 384
Laueite, 478
Lawrence (Ag) mine (locality map), 402
Lebanon Acton mine, 206
locality map, 371
Ledge Ridge Sulfide deposit (locality map), 394
Lee, Leslie A., 258-259
Leidy, Joseph, 93-105
Lepidolite, 134, 144, 297, 445, 478-479, 507
Black Mountain quarry, 297
Bowker quarry, 297
Mount Mica, 297
Leucoxene,479
Levant Antimony mine (locality map), 402
Lime burner prospect (locality map), 413
Limestone, 315
Limonite, 4 79
Lincoln Sill Plagioclase locality #1 (locality map), 400
Lincoln Sill Plagioclase locality #2 (locality map), 400
Litchfield Socialite locality (locality map), 398
Litchfieldite, 479
Lithiophilite, 333-336, 445, 479
Lithium-muscovite, 479-480
Lizardite, 480
Lobikis quarry (locality map), 388
Lollingite, 480
Lone Star mine (locality map), 387
Long Island Molybdenite locality (locality map), 414
Lord Hill quarry, 129, 135, 140
locality map, 382
Lost quarry (locality map), 3 78
Lower Colton Hill quarry (locality map), 382
Lubec lead mine, 184, 232, 233, 234
locality map, 422
Lubec - Trescott lode, 232-234
Ludlamite, 480

M
Maclure, William, 35-37, 52, 59
Magnetite, 480
Maine Acton mine, 207-208

Maine Feldspar Company, 146, 148, 150, 153, 155, 156
Maine Feldspar quan-y (locality map), 381
Maine Mining Journal, 184, 185
advertisements, 184, 189, 191, 193, 194, 195, 197, 198,
199,200,201,203,209
Maine Tin Mining Company, 106-110
Mallet quarry (locality map), 378
Manganapatite, 480
Manganite, 480
Manganocolumbite, 480
Manganocummingtonite, 508
Manganotantalite, 481
Marble, Charles, 125
Marshall, John, 281-282
Marshfield Granite quarry (locality map), 420
Martin prospect, 181
Martin quarry (locality map), 389
Marvinney, Robert G., 263-264
Maxim prospect (locality map), 382
McAllister quarry (locality map), 382
McCrillis, Dean, 179, 277-279, 287
Mccrillisite, 127, 481
McFarland Silver mine (locality map), 417
McHugh quarry (locality map), 381
Mcintyre, William, 315
McKay Farm prospect (locality map), 379
Meionite, 312, 320
Melrose Farm Beryllonite locality (locality map), 382
Melrose quarry (locality map), 382
Merrick, John, 29, 41-42
Merrill, George P., 258
Merrill, Loren B., 115-124, 115, 116, 117, 120, 122, 267, 268,
269,286, 323
Merrill, Lucius H., 260-261
Merrillite, 258
Metal mining, 183-245
Meteorites, 9-15
Andover, 13, 14, 133-134
Castine, 11-12
Nobleborough, 10-11
Searsmont, 12-13
Walnut Hill, 13-14, 15
Mexico Ankerite/quartz locality (locality map), 390
Mica, 105
Microcline, 299, 445, 481
Microlite, 481-482
Millbrook mine (locality map), 417
Milton mine (locality map), 417
Mineral A, 482, see unknown mineral A
Mineral checklists, 341-354
Mining districts
Acton-Lebanon lode, 201-213
Blue Hill lode, 214-229
Bucksport lode, 234
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Cherryfield silver lode, 229-230
Corinna - St. Albans - Garland - Dexter silver lode, 232
Deer Isle - Sedgwick silver lode, 230-231
Hampden silver lode, 234-235
Lubec - Trescott lode, 232-234
Sullivan-Hancock-Franklin-Gouldsboro lode, 235-242
Mining equipment, 191, 197, 198, 199, 200, 201, 203, 209,
217
Mining fraud, 242-245
Mining techniques and equipment, 199-201
Mitchill, Samuel, 3 6, 64
Mitridatite, 482
Molybdenite, 320-321, 482
Monazite-(Ce), 482-483
Montebrasite, 173, 176, 299, 310, 483
Montmorillonite, 483
Moody Mtn Beryl locality (locality map), 391
Moonstone, 483
Morancy mine, 241
locality map, 417
Morgan Pit (locality map), 383
Morganite, 292, 309, 329
Bennett quarry, 292
Emmons quarry, 292
Mount Apatite, 292
Mount Mica, 292
Morris mine, 208
Morse Brook Quartz-Barite locality (locality map), 389
Morse quarry (locality map), 377
Mount Apatite, 129, 142-160, 288-289, 292
Mount Apatite (East) quarries (locality map), 381
Mount Apatite (West) quarries (locality map), 381
Mount Ararat quarries (locality map), 3 78
Mount Chase Sulfide deposit (locality map), 406
Mount Glines mine (locality map), 387
Mount Katahdin, 6
Mount Marie quarries - E Pits (locality map), 3 85
Mount Marie quarries - N Pits (locality map), 385
Mount Marie quarries - S Pit (locality map), 385
Mount Mica, 83-127, 115, 116, 117, 118, 119, 121, 123, 127,
271-276,272,285-287,292,297
discovery, 83-86
Hamlin, Augustus, 93-122
Jackson's visits, 89
Merrill, Loren, 115-124
Mount Mica Company, 92
Second Geological Survey, 89-92
Shepard's visits, 88-89
Mount Mica Company
first, 92
second, 92
third, 96
fourth, 105
Mount Mica quarry (locality map), 384
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Mount Mica Tin & Mica Company, 110-113
Mount Rubellite quarries, 289
locality map, 385
Murchisonite, 483
Muscovite, 94, 299, 327, 445, 483-484

N
Necklace
Hamlin necklace, 121, 285-286, 307
Maine Tourmaline Necklace, 288
Peary necklace, 146, 289
Neptunian philosophy, 38
Neptunism, 40
Nevel, Wallace D., 163-175, 165, 167, 174
Nevel quarry, 170, 175, 176, 178, 181
locality map, 389
New England Stone Industries quarry (locality map), 410
Nile, Dr. J. Abbott, 161
Nile Brook Gold locality (locality map), 392
Niobium-tantalum-tin oxides, 329
Nontronite, 484-485
North Castine Silver mine (locality map), 413
North Yarmouth Sillimanite locality (locality map), 377
Nubble quarry (locality map), 383
Number 4 Hill prospect (locality map), 385

0
Ohtonen quarry (locality map), 383
Olenite, 467-468, 508
Opal, 485
Orchard quarry (locality map), 384
Ordway quarry (locality map), 378
Orthoclase, 445, 485
Owen Lead mine (locality map), 414
Owen mine (locality map), 414
Owls Head prospect (locality map), 385

p
Palache, Charles, 164-175, 165
Pargasite, 485
Parisite-(Ce), 485
Parsonsfield Vesuvianite locality (locality map), 3 74
Peabody Mtn quarry (locality map), 386
Peaked Hill quarries E Pit (locality map), 386
Peaked Hill quarries - W Pit (locality map), 386
Pearl, freshwater, 298-299, 310
Pease Mtn locality (locality map), 374
Pechnik prospect (Rumford) (locality map), 389
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Pechnik prospects (Paris) (locality map), 3 85
Pechnik quarry (locality map), 385
Peg Claims Spodumene prospect (locality map), 399
Penfield, Samuel L., 138-139
Pentlandite, 485
Perham, Frank C., 126, 159, 179, 271-276, 273, 274, 277, 282,
286,287
Perham, Stanley I., 158, 272
Perham prospect (locality map), 389
Perham quarry (locality map), 383
Perhamite, 485
Perkins, Edward H., 260-261
Perkins Island Beryl locality (locality map), 379
Perkins mine (locality map), 413
Perry, Estella Robbins, 147
Perry, Nathaniel H., 129-147, 133
Perry Agate locality (locality map), 423
Perry prospect (locality map), 388
Petalite, 299-300, 485-486
Petit Manan mine (locality map), 418
Pharmacosiderite, 486
Phenak~e,300,44~486

Phengite, 486
Phillips quarry (locality map), 381
Phillipsite, 487
Phippsburg quartz locality (locality map), 3 79
Phlogopite, 460, 487
Phosphates, 329-331, 333-336, 337-339
Phosphosiderite, 446, 487
Phosphuranylite, 487
Pike quarry (locality map), 384
Pillsbury-Stevens mine (locality map), 419
Pingree Ledge quarry (locality map), 386
Piper Hill (Scheelite) prospect (locality map), 373
Pitts-Tenney quarry, 319, 320
locality map, 381
Plagioclase Series, 487
plate tectonics, 4
Pleasant Mtn Amethyst locality, 293
locality map, 380
Plumbago Mining Company, 180
Plumbago Mountain, 168
Plutonism, 40
Poland Spring House, 131
Pollucite, 163-168, 171, 300, 310, 447, 488
Polycrase-(Y), 488
Porcupine Hill quarry (locality map), 378
Porter Lead mine (locality map), 3 74
Portland Acton mine, 208
Preble Hill mine (locality map), 403
Priestley, Joseph, 28, 30, 31, 72
Proustite I pyrargyrite, 488-489
Prout Farm Rose quartz prospect (locality map), 3 78
Pulsifer, Pitt Pembroke, 146, 150, 152, 154-158

Pulsifer quarry, 150, 154, 159, 295-296
locality map, 381
Pumpellyite Group, 489
Purington quarry (locality map), 3 78
Purpurite, 447, 489
Pyrite, 489
Pyrolusite, 489
Pyromorphite, 489
Pyrope, 489
Pyrrhotite, 489-490

Q
Quartz,148,149,293-295,314,326-327,44~448,449,490-

492
amethyst, 132, 293-294, 309, 448
cryptocrystalline quartz, 295
citrine, 295, 309
rock crystal, 295
rose quartz, 172, 294, 309
smoky quartz, 295, 309
Quartz crystals, 148, 149

R
Ragged Jack Mtn Chrysoberyl locality (locality map), 388
Railroad quarry (locality map), 3 78
Rand, John R., 262
Rangeley Gamet mine (locality map), 392
Rattlesnake Mtn quarry (locality map), 382
Red Hill - Central Pegmatite Pit 1 (locality map), 390
Red Hill - Ridge Pegmatite - Pit 3 (locality map), 390
Red Hill - Ridge Pegmatite - Pits 1&2 (locality map), 390
Red Hill West Pegmatite - Pit 1 (locality map), 390
Reddingite, 492
Revere Copper/Silver mine (locality map), 414
Reynolds prospect (locality map), 381
Rhodochrosite, 300, 449, 492
Rhodonite, 301, 493
Riverside Silver mine (locality map), 399
Robbins quarry (locality map), 379
Robinson, Dick, 178
Robinson, Franklin C., 258-259
Robinson mine (locality map), 393
Rock crystal, 295
Rockbridgeite, 493
Rockland I Thomaston Limestone quarries (locality map), 399
Rockport Silver mine (locality map), 399
Roebling, Washington, 156, 157
Rogers quarry (locality map), 379
Rollins Gold mine (locality map), 424
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Romanechite, 493
Rose quartz, 172, 294, 309
Bumpus quarry, 294
Hibbs quarry, 294
Scribner quarry, 294
Whispering Pines quarry, 294
Rose Quartz Crystal locality (locality map), 389
Rossmanite, 467-468, 508
Route 16 Stilpnomelane locality (locality map), 395
Rubellite, 95
Rumford Nickel mine (locality map), 390
Rump Pond Copper prospect, 3 94
Russell Brothers quarries (locality map), 3 78
Rutile, 493
Ryerson Hill quarries (locality map), 384

s
Sabattus Mtn Bismuthinite locality (locality map), 382
Salem & Sullivan Silver mine (locality map), 417
Sally Mtn D (locality map), 397
Saltman Amethyst prospect, 292
locality map, 380
Samarskite, 493
Sanford Vesuvianite locality, 316, 319, 321
200 M Pit (locality map), 3 71
600 M Pit (locality map), 371
Saunders quarry (locality map), 383
Scheelite, 314, 321
Schoepite, 493
Schorl,
493-494
Scorodite, 494
Scorzalite, 494
Scotty quarry, 175-176
locality map, 389
Scribner Ledge quarry, 294
locality map, 383
Seavey prospects (locality map), 3 72
Seavey Ridge Andalusite locality (locality map), 425
Sekaninaite, 494
Shaub, Ben, 174
Shepard, Charles U., 88-89, 285
Siderite, 494-495
Silliman, Benjamin, 26, 27, 32, 34-37, 48, 49-53
Sillimanite, 495
Silver, 495-496
Silver boom, 183-19 5
inbred mining directorates, 192-193
mining stock values, 193-194
ore and assays, 189
styles of mining, 189-192
Silver Drift mine (locality map), 402
Silver mining, 183-195
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Silver Wave mine, 208-209
Singepole Mtn quarries (locality map), 385
Slab City prospect (locality map), 382
Slattery quarries - N Pit (locality map), 384
Slattery quarries - S Pit (locality map), 384
Smith Iron mine (locality map), 422
Smith quarry (locality map), 381
Smoky quartz, 295, 309
Consolidated quarry, 295
Lord Hill quarry, 295
Mount Apatite, 295
Snow mine (locality map), 415
Sodaclase, 496
Sodalite, 300, 496
Songo Pond quarry, 291
locality map, 386
South Bog Stream Gold locality (locality map), 392
South Twin Mtn Pegmatite (locality map), 390
Spallanzani, Lazzaro, 40
Spang, Norman, 98-99
Spears Comer locality (locality map), 398
Spence & Coombs quarry (locality map), 370
Spencer, Sarah, 286
Spessartine, 496
Sphalerite, 496-497
Sphene, 321,497
Spinel, 497
Spodumene,301,314,497
Spodumene Brook locality (locality map), 389
Square Pit (locality map), 3 78
Standpipe Hill quarries (locality map), 3 78
Starrett # 1 quarry (locality map), 399
Starrett #2 quarry (locality map), 399
State geologists, 266
Staurolite, 301, 497-498
Steams Fam1 P (locality map), 384
Steams quarry (locality map), 383
Stellerite, 498
Stewart, W. Frank, 184, 186
Stewart mine (locality map), 414
Stewartite, 314, 498
Stilbite, 498
Stock certificates
Castine Copper and Silver Mining Company, 188
Egypt Silver Mining Company, 235
Maine Tin Mining Company, 106
Mount Mica Tin and Mica Company, 110
Stone, Luther Kimball, 115-117, 115, 116, 117, 267, 286
Stoneham, 290
Stony Brook Tourmaline locality (locality map), 385
Stover Hill mine, 216
locality map, 414
Streaked Mtn quarries (locality map), 385
Strunzite, 498
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Sturtevant quarry (locality map), 381
Sturtevant (Norman) quarry (locality map), 385
Styles Mtn prospect (locality map), 382
Sullivan, 183, 184
Sullivan - Hancock - Franklin - Gouldsboro lode, 235-242
Gouldsboro mines, 237-238
Hancock - Franklin mines, 238-239
Sullivan mines, 239-242
Sullivan mine, 240-241
Sullivan mining district (location map), 236, 240
Sullivan & Waukeag (Ag) mines, 239
locality map, 417
Surry Town Line Gahnite locality (locality map), 414
Swamp #1 quarry (locality map), 378
Swamp #2 quarry (locality map), 378
Swan Copper mine (locality map), 417
Swift River Gold locality (locality map), 391
Switzerite I metaswitzerite, 499
Szenics, Terry, 159-160, 289

Tremolite, 500
Trenton quarry, 291
locality map, 378
Triphylite, 333-336, 500
Trip lite, 500-501
Triploidite, 501
Troilite, 501
Trott Cove quarry (locality map), 378
Trufant prospect (locality map), 378
Tryon Farm prospect (locality map), 377
Tryon Mtn quarries (locality map), 3 77
Tubbs Ledge prospect (locality map), 385
Turner feldspar quarry, 150
Turner quarries (locality map), 381
Turquoise, 501
Twin Lead mine (locality map), 414
Twin Pits (locality map), 3 78
Twinem, Joseph C., 261
Twitchell quarry (locality map), 385

T

u

Talc, 499
Tamminen quarry (locality map), 383
Tamminen Sr quarry (locality map), 383
Taylor quarry (locality map), 377
Tenney, Harold, 311
The Basin, 315-319
locality map, 3 79
The Nubble quarry (locality map), 383
Thomas quarry (locality map), 379
Thorianite, 499
Thorogummite, 499
Tiger Bill E quarry (locality map), 383
Tiger Bill W quarry (locality map), 383
Tilden, Joseph, 36, 37, 38, 49
Tin ingot, 107
Tirodite, 499, 508
Titanite, 321, 499
Todd's Bay quarry (locality map), 3 79
Topaz, 149, 171, 301, 310, 499-500
Torbernite, 500
Tosudite, 500
Tourmaline, 85, 132, 273, 275, 284-290, 307, 308, 328, 500
BB#7 quarry, 289
carvings, 288
Dunton quarry, 287-288
Mount Apatite, 288-289
Mount Mica, 285-287
Mount Rubellite, 289
Towne feldspar quarry, 150, 156
Trap, 39
Trefethen, Joseph M., 261-262

Union Andalusite locality (locality map), 400
Unknown #1, 501
Unknown #2, 501
Unknown #3, 501
Unknown #4, 501
Unknown #5, 501
Unknown #6, 501
Unknown #7, 501
Unknown #8, 501
Unknown #9, 501
Unknown #10, 502
Unknown #11, 502
Unknown #12, 502
Unknown #13, 502
Unknown #14, 502
Unknown #15, 502-503
Unknown #16, 503
Unknown #17, 503
Unknown #18, 503
Unknown #19, 503
Unknown Mineral A, 503
Upper Maple Mtn Manganese prospect (locality map), 407
Uraninite, 450, 503-504
Uranophane, 504
Ushkovite, 504

v
Vandendriesscheite, 504
Vanmeersscheite I metavanrneersscheite, 450, 504
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Vaughan, Benjamin, 2 7-66, 52
biography, 28-32
correspondence with Cleaveland, 33-35, 40-45, 52-53,
59-61, 66
plutonism, 40-45
Vaughan, John A., 37, 62
Verde Antique quarry (locality map), 411
Vesuvianite, 302, 311, 312, 319, 450, 504
Vivianite, 504-505

Wad, 505
Wade quarry, 150, 154
locality map, 381
Waisanen quarry (locality map), 383
Wardwell quarries (locality map), 383
Warren Nickel prospect (locality map), 399
'vVarren quarry (locality map), 382
Watermelon tourmaline, 120, 161
W aukeag mine, 241
Webster, Dr. Jolm, 87-88, 285
Webster prospect (locality map), 371
Webster Vesuvianite prospect, 88
Weil Freddie (Cu) mine (locality map), 414
Wentworth (Ernest) quarry (locality map), 388
Wentworth quarry (locality map), 383
Werner, Abraham, 38-40
West Bay mine, 238
locality map, 418
Westinghouse quarry (locality map), 384
Wheeler #1 quarry (locality map), 386
Wheeler #2 quarry (locality map), 386
Whispering Pines quarry, 294
locality map, 385
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Whitehall prospects, 177
locality map, 389
Whitney, Josiah D., 81
Willes#l quarry (locality map), 378
Willes #2 quarry (locality map), 378
Willes #3 quarry (locality map), 3 78
Winslow Tin mine, 106-110
locality map, 401
Witt Hill Chrysoberyl locality (locality map), 383
W odginite, 505
Wolf Neck Fuchsite locality (locality map), 377
Woodstock mine, 242
locality map, 387
Wurzite, 505

Xanthoxenite, 450, 505
Xenotime-(Y), 450, 505-506

y
Y edlin locality (locality map), 3 78
York County mine, 209
Yttrocerite, 506, see.fluorite

z
Zanazziite, 506
Zinnwaldite, 506
Zircon, 506-507

